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INTRODUCTION 
T h i s  r e p o r t  i s  a  p r e s e n t a t i o n  of t h e  f i n d i n g s  and c o n c l u s i o n s  
d e r i v e d  from an  a n a l y s i s  of Michlgan t r a f f i c  a c c i d e n t  and r e l a t e d  
d a t a  f o r  t h e  p e r i o d s  b e f o r e ,  d u r i n g ,  and a f t e r  t h e  peak ene rgy  
c r i s i s  months of 1974.  A major  o b j e c t i v e  of  t h i s  s t u d y  was t o  
i d e n t i f y  t h e  e f f e c t s  o f  t h e  speed  limits imposed a s  a  r e s u l t  of t h e  
ene rgy  s h o r t a g e .  Some o t h e r  c a u s a t i v e  f a c t o r s  r e l a t i n g  t o  t r a f f i c  
c r a s h e s  a l s o  were  i n v e s t i g a t e d .  
Over t h e  p a s t  s i x  months a number of  r e p o r t s  on t h e  same 
t o p i c  have been p u b l i s h e d .  These i n c l u d e  a  N a t i o n a l  S a f e t y  C o u n c i l  
p u b l i c a t i o n ,  an  AASHTO a n a l y s i s ,  a  G e n e r a l  Motors s t u d y ,  a  S t a t e  
of C a l i f o r n i a  s t u d y ,  e t c .  A l l  of t h e s e  s t u d i e s  have conc luded  
t h a t  t h e r e  was a  s i g n i f i c a n t  r e l a t i o n s h i p  between speed  r e d u c t i o n  
and t h e  r e d u c t i o n  i n  f a t a l  a c c i d e n t s ,  and some of t h e s e  s t u d i e s  
have i d e n t i f i e d  o t h e r  f a c t o r s  ( such  a s  r educed  e x p o s u r e ,  a  na r rower  
s p r e a d  of s p e e d s )  a s  c o n t r i b u t o r s  t o  a c c i d e n t  r e d u c t i o n .  I n  
g e n e r a l  t h i s  r e p o r t  d o e s  no t  c o n f l i c t  w i t h  t h o s e  f i n d i n g s .  Some of 
t h o s e  r e p o r t s  a r e  summarized b r i e f l y  i n  a p p e n d i c e s  t o  t h i s  r e p o r t ,  
T h i s  r e p o r t  d i f f e r s  from t h e  o t h e r s  i n  t h a t  i t  s e e k s  t o  
d e f i n e  t h e  c a u s e - e f f e c t  r e l a t i o n s h i p s  s p e c i f i c a l l y  w i t h i n  Michigan 
r a t h e r  t h a n  n a t i o n a l l y .  A l s o , b y  c o n c e n t r a t i n g  t h e  s t u d y  t o  a  s i n g l e  
s t a t e ,  i t  h a s  been p o s s i b l e  t o  g e t  more c o n s i s t e n t  d a t a  a c r o s s  
s e v e r a l  measures - -exposure ,  a c c i d e n t  d a t a ,  speed  d a t a - - r e s u l t i n g  
i n  a  more d e t a i l e d  a n a l y s i s .  
METHODOLOGY A N D  SOURCES OF DATA 
The p r i n c i p a l  method employed i n  t h i s  s t u d y  is t h e  m u l t i v a r i a t e  
a n a l y s i s  of  t h e  d i f f e r e n c e s  i n  t h e  a c c i d e n t ,  f a t a l i t y ,  and t r a v e l  
p a t t e r n s  i n  t h e  t h r e e  t ime  p e r i o d s - - b e f o r e ,  d u r i n g ,  and a f t e r  t h e  
peak o f  t h e  ene rgy  c r i s i s .  Using t r a f f i c  f a t a l i t y  r e c o r d s  a s  a  
s t a r t i n g  p o i n t ,  t h e  Automat ic  I n t e r a c t i o n  D e t e c t o r  ( A I D ) ,  which i s  
a  computer a l g o r i t h m ,  was used t o  s e e k  ou t  t h o s e  f a c t o r s  t h a t  b e s t  
e x p l a i n  t h e  d i f f e r e n c e s  i n  f a t a l  a c c i d e n t s  w i t h i n  t h e  compared 
p e r i o d s .  Then, f o l l o w i n g  an AID diagram a s  a g u i d e ,  s i m i l a r  com- 
p a r i s o n s  were made f o r  t h e  same t ime p e r i o d  of r e c o r d s  of a l l  
r e p o r t e d  t r a f f i c  a c c i d e n t s  ( i . e . ,  t h e  n o n - f a t a l  a c c i d e n t s ) ,  a long  
w i t h  r e c o r d s  of highway t r a v e l  and d r i v e r  exposure .  
Data f o r  t h e  p r e s e n t  s tudy  were made a v a i l a b l e  by s e v e r a l  
S t a t e  o f  Michigan a g e n c i e s .  A sample f i l e  of t r a f f i c  a c c i d e n t  
d a t a  f o r  t h e  y e a r s  1973 and 1974 was f u r n i s h e d  by t h e  Michigan 
Department o f  S t a t e  P o l i c e ,  and t r ans fo rmed  i n t o  a  f i xed - fo rma t ,  
f i xed - reco rd - l eng th  form f o r  t h e  a n a l y s e s  done h e r e .  T r a f f i c  
volume d a t a w e r e  f u r n i s h e d  by t h e  Michigan Department of  S t a t e  
Highways and T r a n s p o r t a t i o n  a s  t aken  from t h e i r  permanent t r a f f i c  
r e c o r d e r  s t a t i o n s .  A sample of hour ly  t r a f f i c  c o u n t s  t aken  on three 
d i f f e r e n t  c l a s s e s  of roads  ( I n t e r s t a t e ,  o t h e r  U.S. and s t a t e  t r u n k  
l i n e ,  and coun ty )  was used t o  e s t i m a t e  changes i n  t r a f f i c  volumes 
w i t h i n  t h e  s t a t e .  
A sample of d r i v e r  r e c o r d s  was f u r n i s h e d  by t h e  O f f i c e  of 
t h e  S e c r e t a r y  of S t a t e .  These r e c o r d s  provided  i n f o r m a t i o n  con- 
c e r n i n g  t r a f f i c  v i o l a t i o n s  d u r i n g  t h e  s tudy  p e r i o d  acco rd ing  t o  
age and s e x  of d r i v e r s .  
A set of exposure  i n f o r m a t i o n  g a t h e r e d  s e p a r a t e l y  by HSRI 
under  a  U.S. Department of T r a n s p o r t a t i o n  program was used t o  
augment t h e  highway depar tment  d a t a  on t r a f f i c  volumes. By chance 
t h i s  m a i l  su rvey  had been going  on f o r  t h e  same two-year p e r i o d  
ove r  which t h e  o t h e r  comparisons were made, and provided  a d d i t i o n a l  
i n f o r m a t i o n  about  t h e  t r a v e l  c h a r a c t e r i s t i c s  of Michigan d r i v e r s ,  
c l a s s i f i e d  acco rd ing  t o  age ,  s e x ,  and type  of v e h i c l e  dr iven--  
f a c t o r s  no t  a v a i l a b l e  from t r a f f i c  c o u n t e r  d a t a .  Where p o s s i b l e  
such d a t a  were used a s  a  secondary  exposure  measure i n  t h e  a n a l y s i s .  
COMP.ARISON 01' THE PERIODS J A N U A R Y - M A Y  1974 w i t h  JANUARY-MAY 1973 .  
Al though  the 55 mph s p e e d  l i m i t  d i d  n o t  become law u n t i l  
t h e  f i r s t  o f  March, 1 9 7 4 ,  c h a n g e s  i n  t r a f f i c  p a t t e r n .  
! i . e . ,  r e d u c e d  t r a v e l )  and i n  s p e e d  o f  t r a v e l  began  d u r i n g  t h e  
f a l l  o f  1 9 7 3 .  However, t h e  J a n u a r y  t o  May p e r i o d  i s  c o n s i d e r e d  
a s  t h e  time of peak  e f f e c t ,  w h e r e i n ,  i n  v a r y i n g  d e g r e e ,  t h e  
f a c t o r s  o f  i n c r e a s e d  f u e l  p r i c e s ,  e v e n i n g  and Sunday g a s  s t a t i o n  
c l o s i n g s ,  and t h e  e n f o r c e m e n t  of  s p e e d  limits had t he i r  i m p a c t .  
I n  o r d e r  t o  s t u d y  t h e  maximum d i f f e r e n c e s  i n  t h e  a c c i d e n t  r e c o r d ,  a  
c o m p a r a t i v e  a n a l y s i s  was made of  t h e s e  same months  f o r  1973 and 
1 9 7 4 .  
The A u t o m a t i c  I n t e r a c t i o n  D e t e c t o r  ( A I D )  compute r  p rogram 
p r o v i d e s  a n  e x c e l l e n t  means f o r  i d e n t i f y i n g  t h o s e  e l e m e n t s  i n  t h e  
a c c i d e n t  d a t a  which  b e s t  e x p l a i n  t h e  d i f f e r e n c e s  be tween t h e  two 
p e r i o d s .  I n  t e c h n i c a l  t e r m s ,  t h e  A I D  p rogram s e e k s  t o  answer  t h e  
q u e s t i o n ,  "What two-way s p l i t  o f  a l l  t h e  f a c t o r s  c o n s i d e r e d  b e s t  
e x p l a i n s  t h e  v a r i a b i l i t y  o f  f a t a l  a c c i d e n t  i n v o l v e m e n t  be tween 
t h e  two p e r i o d s ? "  Given a n  answer  t o  t h a t  q u e s t i o n ,  t h e  d a t a  
s u b s e q u e n t l y  a r e  d i v i d e d  i n t o  t h e  two i d e n t i f i e d  c a t e g o r i e s  and  
t h e  q u e s t i o n  now is a s k e d  a b o u t  t h e  d a t a  i n  e a c h  of  t h e  two 
c a t e g o r i e s .  The p r o c e s s  is c o n t i n u e d  u n t i l  u l t i m a t e l y  a  t r e e  
s t r u c t u r e  i s  d e f i n e d ,  F o r  t h e  1974 d a t a  one  b r a n c h  o f  t h e  t ree 
s u c c e s s i v e l y  i d e n t i f i e d  s u b - g r o u p s  e x h i b i t i n g  a  much l o w e r  
f a t a l i t y  r a t e  t h a n  i n  1 9 7 3 ,  and a n o t h e r  b r a n c h  i d e n t i f i e d  sub- 
g r o u p s  i n  which t h e  r e d u c t i o n  was less  ( o r  i n  which  t h e r e  
a c t u a l l y  may h a v e  been  an  i n c r e a s e ) .  
F o r  t h e  Januai8y-to-May p e r i o d s  two AID c o m p a r i s o n s  were 
made. The f i r s t  compar i son  c o n s i d e r e d  o n l y  f a t a l  v e h i c l e s - - i . e . ,  
v e h i c l e s  i n  which some p e r s o n  was k i l l e d .  The s e c o n d  c o m p a r i s o n  
c o n s i d e r e d  v e h i c l e s  i n v o l v e d  i n  any way i n  a f a t a l  c r a s h  i n  which 
someone ( i n c l u d i n g  p e d e s t r i a n s )  was k i l l e d ,  b u t  w i t h  t h e  a n a l y s i s  
l i m i t e d  t o  t h e  i n v o l v e d  v e h i c l e s  and t h e i r  d r i v e r s .  

Figure  1 i s  the  AID diagram r e s u l t i n g  from t h e  f a t a l  v e h i c l e  
a n a l y s i s .  Xote t h a t  t h e  f a c t o r  which bes t  e x p l a i n s  t h e  d i f f e r e n c e  
between t h e  two y e a r s  i s  the  age o f  t h e  d r i v e r ,  w i t h  ages being 
s p l i t  l n t o  f i v e  groups .  Dr ive r s  aged 20-24 and 35-64 performed 
markedly b e t t e r  i n  1974 ( t h e l r  involvement was down by 35% and 47%, 
r e s p e c t i v e l y ) .  Dr ive r s  i n  age groups 19 o r  l e s s ,  25-34, and 65  o r  
o l d e r  performed S e t t e r  i n  1974, but r e l a t i v e l y  not a s  w e l l  ( involve-  
ment down 6,, 177, and 177 ,  r e s p e c t i v e l y )  . 
Subsequent s p l i t s  i n  t h e  upper arm of t h e  diagram show 
t h a t  t h e  g r e a t e s t  r e d u c t i o n  was among passenger  c a r s  ( a s  opposed 
t o  t r u c k s  and motorcyc les ) ,  and t h a t  t h e  45-54 age group had t h e  
peak reduc t ion  of 68 .6%.  
Table 1 l i s t s  t h e  f l v e  d r i v e r  age groups ~ d e n t i f i e d  i n  t h e  
A I D  a n a l y s i s , t o g e t h e r  w i t h  t h e i r  percentage  r e d u c t i o n  both i n  f a t a l  
v e h i c l e  a c c i d e n t s  and involvement i n  a l l  a c c i d e n t s  f o r  t h e  two 
p e r i o d s .  The l a t t e r  d a t a  were de r lved  from a  sampling of a l l  
r e p o r t e d  a c c i d e n t s  a s  compiled by t h e  Michigan S t a t e  P o l i c e .  
T h i s  involvement i n  a l l  a c c i d e n t s  i s  taken a s  a  rough measure of 
exposure (by a g e ) ,  a l though a s  w i l l  be seen l a t e r  t h e  t o t a l  acc i -  
dent  count apparen t ly  was down more than t o t a l  t r a v e l .  W i t h  
r ega rd  t o  d r i v e r  age ,  however, t h e r e  was not a  g r e a t  d e a l  of 
d i f f e r e n c e  i n  t o t a l  involvements--the range being approximately 
-11% t o  -17%. 
Table 1 :  Involvements by Dr iver  Age, Jan.-May 1974 v s .  Jan.-May 1973 
F a t a l  Vehicle  A l l  
Dr iver  Age Accidents  Accidents  Di f fe rence  
(16- 19 -67 -11% +5% 
20-24 -3 5% - 1‘3% - 19% 
2  5-3 4  -17% - 14% - 3% 
35-64 -47';L - 17% -30% 
65+ - 17'; - 17% 0% 
P e r h a p s  t h e  most i n t e r e s t i n g  a s p e c t  o f  t h e  a g e  c o m p a r i s o n  
is i n  t h e  D i f f e r e n c e  co lumn,  which i n d i c a t e s  t h a t  i n  a g e  g r o u p s  
20-24 and 35-64 t h e r e  was a  much g r e a t e r  r e d u c t i o n  i n  f a t a l  
v e h i c l e  a c c i d e n t s  t h a n  i n  a l l  a c c i d e n t s .  T h i s  i s  a n  i n d i c a t i o n  
t h a t  among t h e s e  a g e  g r o u p s  c o l l i s i o n s  o c c u r r e d  a t  l o w e r  s p e e d s ,  w h i c h  
i n  t u r n  means t h a t  t r a v e l l i n g  s p e e d s  w e r e  l o w e r  t h a n  p r e v i o u s l y .  
The d i f f e r e n c e s  f o r  t h e  o t h e r  a g e  g r o u p s  (be tween  f a t a l  a c c i d e n t s  
and a l l  a c c i d e n t s )  is  q u i t e  s m a l l ;  a c t u a l l y  f o r  a g e  g r o u p  c16-19 
i t  i s  r e v e r s e d .  
T a b l e s  2  t h r o u g h  6 d i s p l a y  t h e  d i f f e r e n c e  between f a t a l  
v e h i c l e  a c c i d e n t s  and a l l  a c c i d e n t  i n v o l v e m e n t s  f o r  s e v e r a l  
a l t e r n a t e  breakdowns o f  t h e  d a t a .  
T a b l e  2 :  I n v o l v e m e n t s  by Sex o f  D r i v e r ,  Jan.-May 1974 v s .  Jan.-May 1973 
F a t a l  V e h i c l e  A l l  E x p o s u r e  
Sex - A c c i d e n t s  A c c i d e n t s  D i f f e r e n c e  R a t e  
Males  -2 5% - 18% - 7% -21% 
Females  -47% - 9% -38% + 2% 
* 
E x p o s u r e  r a t e  d e r i v e d  from s u r v e y  by m a i l .  
T a b l e  2  i n d i c a t e s  t h a t  f e m a l e  d r i v e r s  were down l ess  i n  t o t a l  
i n v o l v e m e n t s  ( s u g g e s t i n g  t h a t  t h e  r e d u c t i o n  i n  t h e i r  d r i v i n g  was  
p r o p o r t i o n a t e l y  l e ss  t h a n  f o r  m a l e s  d u r i n g  t h e  peak  of  t h e  e n e r g y  
c r i s i s ) ,  b u t  f e m a l e s  w e r e  down much more t h a n  m a l e s  i n  f a t a l  
v e h i c l e  a c c i d e n t s - - s u g g e s t i n g  t h a t  d r i v i n g  a t  l o w e r  s p e e d s  was  a  
l i k e l y  c a u s e .  T h i s  t a b l e  a l s o  i n c l u d e s  a n  e s t i m a t e  of  e x p o s u r e  
r a t e  a s  t a k e n  from d a t a  a c q u i r e d  i n  a  m a i l  s u r v e y  o f  Mich igan  
d r i v e r s  d u r i n g  t h e  1973-74 p e r i o d .  T h i s  m a i l  s u r v e y  a l s o  s u p p o r t s  
t h e  i n f e r e n c e  t h a t  f e m a l e  d r i v e r s  d i d  more t h a n  t h e i r  normal  pro-  
p o r t i o n a t e  s h a r e  o f  d r i v i n g  d u r i n g  t h e  e n e r g y  c r i s i s  p e r i o d .  
1 
'UM-HSRI-SA-75-3, D r i v e r  Exposure  S u r v e y ,  A F i e l d  T e s t  o f  
T r i p  Log Method, P h i l i p  S.  C a r r o l l ,  F e b r u a r y  1 9 7 5 .  
One t o o l  t h a t  h a s  been u n i v e r s a l l y  l a c k i n g  i n  highway 
s a f e t y  r e s e a r c h  is a  means of  d e t e r m i n i n g  d r i v e r  exposu re ,  i . e . ,  
a  way t o  measure  s e l e c t i v e l y  such  f a c t o r s  a s  d a i l y  and a n n u a l  
m i l e a g e  d r i v e n ,  purpose  ( b u s i n e s s  v s .  p l e a s u r e ) ,  age  and s e x  o f  
d r i v e r ,  t y p e  of  v e h i c l e ,  w e a t h e r  and highway c o n d i t i o n s  unde r  
which d r i v i n g  i s  done e t c .  Such d a t a  need be c o l l e c t e d  on ly  
on a  random sample b a s i s ,  bu t  i t  must be done c o n t i n u o u s l y  i f  
r e s e a r c h e r s  a r e  t o  r e a l i s t i c a l l y  d e t e r m i n e  t h e  e f f e c t  on d r i v e r s  
and d r i v i n g  p a t t e r n s  of  changes  i n  t r a f f i c  l aws ,  s a f e t y  r e g u l a t i o n s ,  
o r  economic and s o c i a l  c o n d i t i o n s .  
HSRI implemented i t s  own m a i l  s u r v e y  of  Michigan d r i v e r s  i n  
o r d e r  t o  o b t a i n  such d a t a .  U n f o r t u n a t e l y  on ly  about  30% r e p l i e d ,  
bu t  t h a t  was enough t o  con f i rm  t h e  b i g  i n c r e a s e  i n  female  d r i v i n g ,  
t h e  d r o p  i n  male d r i v i n g ,  and t h e  change i n  weekend d r i v i n g  
p a t  t e r n s .  
An o f f i c i a l  p e r s o n a l  i n t e r v i e w  su rvey  conducted  by a  s t a t e  
agency would be much more s u c c e s s f u l .  One of s e v e r a l  p o s s i b l e  
ways is t o  randomly i n t e r v i e w  d r i v e r s  a t  l i c e n s e  renewal  time. 
P r e s e n t l y  no s t a t e , h a s  a  sys t em f o r  d e t e r m i n i n g  d r i v e r  e x p o s u r e .  
I t  i s  s t r o n g l y  s u g g e s t e d  t h a t  Michigan l e a d  t h e  way by i n i t i a t i n g  
a d r i v e r  exposu re  su rvey  and t h e r e b y  be i n  a  p o s i t i o n  t o  b e t t e r  
measure  t h e  e f f e c t s  o f  f u t u r e  changes  i n  t h e  d r i v i n g  env i ronmen t .  
T a b l e  3 i n d i c a t e s  t h a t  a  g r e a t e r  r e d u c t i o n  i n  f a t a l  a c c i d e n t s  
o c c u r r e d  d u r i n g  n i g h t t i m e  v s .  day t ime ,  and t h a t  exposu re  t o  r i s k  
( a s  i n d i c a t e d  by a l l  i nvo lvemen t s )  was down abou t  e q u a l l y ,  day 
and n i g h t .  An e s t i m a t e  of d r i v e r  e x p o s u r e  d e r i v e d  from t r a f f i c  
r e c o r d e r  d a t a  i n d i c a t e s  t h a t  t o t a l  t r a v e l  was down a  b i t  more a t  
n i g h t  t h a n  d u r i n g  day t ime ,  bu t  n o t  n e a r l y  a s  much a s  were n i g h t -  
time f a t a l  i nvo lvemen t s .  
Tab le  3 :  Acc iden t s  by L igh t  C o n d i t i o n s ,  Jan.-May 1974 v s .  Jan.-May 1973 
F a t a l  Veh ic l e  A l l  Exposy re 
Time Acc iden t s  Acc iden t s  D i f f e r e n c e  Rate 
Da Y -20% - 147, - 6% - 7 . 7 %  
Night -35% - 16% - 19% - 12% 
* 
Es t ima ted  from T r a f f i c  Records Data 
Tab le  4 shows t h e  r e d u c t i o n  i n  f a t a l  v e h i c l e  a c c i d e n t s  and 
a l l  a c c i d e n t s  by c l a s s  of road--grouped i n t o  t h r e e  c a t e g o r i e s .  
Exposure d a t a  were e s t i m a t e d  from t r a f f i c  r e c o r d e r  d a t a .  The 
speed  d i f f e r e n c e  is  t h a t  r e p o r t e d  i n  t h e  Michigan Department of 
Highways ~ u a r t e r l y  Speed R e p o r t s .  Although t h e  a c c i d e n t  d a t a  
i n c l u d e  "County Roads and Loca l  S t r e e t s "  a s  one group ,  t h e  
exposu re  and speed  i n f o r m a t i o n  does  no t  i n c l u d e  d a t a  f o r  c i t y  
s t r ee t s .  The g r e a t e s t  d i f f e r e n c e  between f a t a l  v e h i c l e  and a l l  
a c c i d e n t s  is  i n  t h e  c a t e g o r y ,  "Other U.S. and S t a t e  Trunk L i n e s . "  
Tab le  4 :  Accident  by Road C l a s s ,  Jan.-May, 1974 v s .  Jan.-May 1973 
F a t a l  Veh ic l e  A l l  Exposure Speed * 
Roadway Acc iden t s  Acc iden t s  D i f f e r e n c e  Rate  D i f f e r e n t i a l  
I n t e r s t a t e /  
L imi ted  Access -207 -24'!, + 4% -10.4% -10 mph 
Other  US/ 
S t a t e  Trunk- 
l i n e s  -4 17; -20% -21% - 7 .6% - 5 mph 
County ~ d s /  
Loca l  S t s .  -22% - 14;: - 8% - 1.1% - 3  mph 
* 
From Michigan Dept . Highways Q u a r t e r l y  Speed Repor t s  
Tab le  5 i n d i c a t e s  a  l a r g e r  d e c r e a s e  i n  p a s s e n g e r  c a r  a c c i -  
d e n t s , b o t h  i n  t h e  t o t a l  and f a t a l  a c c i d e n t  f i g u r e s ,  and a g a i n  a 
s u b s t a n t i a l  d i f f e r e n t i a l  between t h e  two. 
Table 5 :  Accidents by Type of Vehicle ,  Jan.-May 1974 vs .  Jan.-May 1973 
F a t a l  Vehicle A l l  
Vehicle Accidents Act-ident s Difference 
Car -35% - 19% - 15% 
Truck - 14% 
Motorcycle - 3% 
Table 6 shows t h a t  t h e r e  was not much d i f f e r e n c e  between 
weekend and weekday involvements. For t h i s  t a b l e ,  weekends 
were def ined a s  t h e  per iod from 6:00 p.m. Friday through 7:00 a.m. 
Monday. 
Table 6 : Accidents by Weekend/Weekday , Jan .-May 1974 vs .  Jan.-May 1973 
F a t a l  Vehicle A l l  Exposure 
Time - Accidents Accidents Difference Rate 
Weekend -32% - 17% -15% -13.2% 
Weekday -27% - 14% -13% - 6.9% 
* 
Estimated from T r a f f i c  Recorder Data 
Remember t h a t  t he  A I D  a n a l y s i s  r e s u l t e d  i n  a  d i v i s i o n  of 
d r i v e r s  by age i n t o  two p r i n c i p a l  groups--those whose f a t a l  
involvements dropped g r e a t l y ,  and those  whose f a t a l  involvements 
were reduced only by about a s  much a s  t h e i r  involvements i n  a l l  
c r a shes .  
The sample of a l l  a cc iden t s  f o r  the  Jan.-May 1974 and 1973 
per iods  was searched f o r  evidence of s i g n i f i c a n t  s h i f t s  i n  acc i -  
dent c h a r a c t e r i s t i c s  according t o  t he  d r i v e r  age groups previously  
i d e n t i f i e d .  Table 7 l i s t s  those  acc iden t  c h a r a c t e r i s t i c s  which 
d id  indeed show s i g n i f i c a n t  s h i f t s  w i th in  each age group toge the r  
w i t h  t h e  acc iden t  involvements presented i n  Table 1. 
T a b l e  7 :  S h i f t s  i n  A c c i d e n t  C h a r a c t e r i s t i c s  v s .  D r i v e r  I n v o l v e -  
men t s  by Age Group,  Jan.-May 1974 v s .  Jan.-May 1973 
D r i v e r  A e Group 
2  5 4  
(16- 19 20-24 25-34 35-64 65+ 
Invo lvement  : 
F a t a l  V e h i c l e  - 67 -35% - 17% -47% - 17% 
A l l  A c c i d e n t s  -11% - 16% - 14% - 17% - 17% 
A c c i d e n t  
C h a r a c t e r i s t i c s  : 
On I n t e r s t a t e  -28% - 13% -27% -10% 
-- -26% Weekends -- -- -- -- 
N i g h t t i m e  -- -- -- - 3% -- 
Male D r i v e r s  . - -- -- - 3% -- 
D r i n k i n g  Dr ive r+ lO% - 4% + 8% -15% -29% 
N o t e :  Blank s p a c e s  i n d i c a t e  no s i g n i f i c a n t  change 
I n  T a b l e  7 , n o t e  p a r t i c u l a r l y  t h a t  t h o s e  g r o u p s  more i n v o l v e d  
i n  f a t a l  v e h i c l e  a c c i d e n t s  (Columns 1, 3 ,  and 5 )  w e r e  u n d e r -  
r e p r e s e n t e d  I n  a c c i d e n t s  on I n t e r s t a t e  h ighways  ( i . e . ,  a p p a r e n t l y  
t h e y  d r o v e  p r o p o r t i o n a l l y  more o f  t h e  time on o t h e r  t y p e  r o a d s  
and s t r e e t s ) .  A l s o  t h e s e  same g r o u p s ,  e x c e p t  f o r  a g e  g r o u p  65+, 
a c t u a l l y  i n c r e a s e d  i n  t h e i r  p r o p o r t i o n  o f  a c c i d e n t s  where d r i n k i n g  
was i n v o l v e d .  W i t h i n  t h e  g r o u p  showing t h e  g r e a t e s t  r e d u c t i o n  i n  
f a t a l  v e h i c l e  a c c i d e n t s  ( a g e  3 5 - 6 4 ) ,  there  was a  s u b s t a n t i a l  p ro -  
p o r t i o n a l  d e c r e a s e  i n  male  d r i v e r  i n v o l v e m e n t s  ( a n d  by i n f e r e n c e ,  
a  d e c r e a s e  i n  t h e  p r o p o r t i o n  o f  d r i v i n g  done by m a l e s ) .  A l s o  
t h i s  same a g e  g r o u p  had a  s u b s t a n t i a l l y  l o w e r  p r o p o r t i o n  o f  a c c i -  
d e n t s  i n  which  d r i n k i n g  was i n v o l v e d .  By i n f e r e n c e ,  t h e n ,  t h e  
f e m a l e s  i n  t h i s  a g e  g r o u p  p r o p o r t i o n a l l y  d i d  more o f  t h e  d r i v i n g  
t h a n  n o r m a l l y  and c h a r a c t e r i s t i c a l l y  w e r e  d r i v i n g  s l o w e r  w h i l e  
less o f t e n  u n d e r  t h e  i n f l u e n c e  of  l i q u o r .  
Up t o  t h i s  p o i n t  o f  t h e  a n a l y s i s  i t  a p p e a r s  t h a t  t h e  change 
i n  a l l  a c c i d e n t s  g e n e r a l l y  p a r a l l e l e d  a  change  i n  e x p o s u r e .  How- 
e v e r ,  t h e  r e d u c t i o n  i n  a c c i d e n t  f r e q u e n c y  was e v e n  g r e a t e r  t h a n  
t h e  o b s e r v e d  change  i n  t h e  e x p o s u r e  r a t e .  The r e d u c t i o n  i n  f a t a l  
a c c i d e n t s  ( a s  compared t o  a l l  a c c i d e n t s )  was g r e a t e r  among d r i v e r s  
i n  age groups 20-24, and 35-64, notably among female d r i v e r s ,  
i n d i c a t i n g  t h a t  among these  age groups peak t r a v e l  speeds had 
been reduced,  r e s u l t i n g  i n  a  lower average s e v e r i t y  of c o l l i s i o n s ,  
e s p e c i a l l y  011 o t h e r  U . S .  and S t a t e  highways a t  n i g h t .  
I t  i s  unfor tuna te  t h a t  t h e  Michigan acc iden t  r e p o r t i n g  system 
does not inc lude  a  measure of crash s e v e r i t y  independent of t h e  
i n j u r y  and f a t a l i t y  in format ion .  Severa l  o t h e r  s t a t e s  have begun 
t o  repor t  veh i c l e  damage on an o r d i n a l  s c a l e ,  t he  most common 
being the  TAD ( T r a f f i c  Accident Data) s c a l e  recommended s e v e r a l  
yea r s  ago by t h e  Nat ional  Safety Counc i l ' s  T r a f f i c  Accident Data 
Committee. The T A D  r a t i n g  number i s  en t e r ed  on t h e  accident  
r epo r t  form by t h e  i n v e s t i g a t i n g  p o l i c e  o f f i c e r  who has a  smal l  
handbook of photos o r  ske tches  of damaged v e h i c l e s  and t h e i r  
r e s p e c t i v e  TAD r a t i n g s  f o r  quick comparison w i t h  t he  on-scene 
v e h i c l e ( s ) .  While t he  da t a  a r e  not d i r e c t l y  comparable, Table 8 
shows t h e  d i s t r i b u t i o n  of crash s e v e r i t y  on t h i s  TAD s c a l e  w i th in  
t h e  S t a t e  of Texas f o r  t h e  per iod 1974 vs .  1973. 
Table 8 :  Texas TAD Scale  Damage Sever i ty  Change, 1974 v s .  1973. 
TAD Damage S e v e r i t x  Change (1974 v s .  1973) 
1 (Minor) - 12% 
2 - 16% 
3  - 13% 
4 - 19% 
5 -19% 
6 - 18% 
7  (Most Severe)  -24% 
Note t h a t  involvements producing crash damage a t  TAD Level 
1 were reduced by 1 2 % ;  involvements a t  TAD l e v e l  6 and 7  were 
reduced by -18% and -24% r e s p e c t i v e l y .  T h i s  is  taken a s  a  c l e a r  
i n d i c a t i o n  t h a t  the average crash speed was lower dur ing t h e  
c r i s i s  per iod .  By i n f e r ence , a  proper response t o  t h e  lower speed 
l i m i t  occur red .  
COMPARISON OF FATAL INVOLVEMENTS IN THE 1973-74 JANUARY-MAY PERIODS 
For  t h e  same two time p e r i o d s  a n  A I D  a n a l y s i s  a l s o  was r u n  
on a l l  v e h i c l e s  i n  any way i n v o l v e d  i n  a  f a t a l  a c c i d e n t .  T h i s  r u n  
d i f f e r s  f rom t h e  p r e c e d i n g  one  i n  t h a t  h e r e  e a c h  v e h i c l e  ( and  
d r i v e r )  i n v o l v e d  i n  a  f a t a l  c o l l i s i o n  i s  c o n s i d e r e d , w h e r e a s ,  
p r e v i o u s l y ,  o n l y  t h o s e  v e h i c l e s  which c o n t a i n e d  a  f a t a l i t y  were 
c o n s i d e r e d .  P e d e s t r i a n  f a t a l i t i e s  a l s o  a r e  i n c l u d e d  i n  t h e  
s e c o n d  a n a l y s i s ,  t o g e t h e r  w i t h  t h e  c h a r a c t e r i s t i c s  o f  t h e  v e h i c l e  
i n v o l v e d  ( e . g . ,  t h e  t y p e  o f  v e h i c l e  and t h e  a g e  o f  d r i v e r ) .  
The AID a l g o r i t h m  a g a i n  i n q u i r e d ,  "What two-way s p l i t  o f  
which  f a c t o r  ( v a r i a b l e )  b e s t  e x p l a i n s  t h e  d i f f e r e n c e  i n  v e h i c l e  
i n v o l v e m e n t s  i n  f a t a l  a c c i d e n t s  d u r i n g  t h e  two time p e r i o d s . "  
The d e r i v e d  d i a g r a m  i s  shown i n  F i g u r e  2 .  
The o v e r a l l  d e c r e a s e  i n  i n v o l v e m e n t s  a v e r a g e d  3 1 . 5 % )  b u t  
t h e  f a c t o r  which  now d i f f e r s  most is  t y p e  o f  h ighway.  I n t e r s t a t e s  
and County  and L o c a l  R o a d s , ,  when combined,  show a  d e c l i n e  of o n l y  
21 .2%,  a s  compared t o  a  4 5 . 9 %  r e d u c t i o n  on O t h e r  U.S,  and  S t a t e  
T r u n k l i n e s .  The u p p e r  b ranch  o f  t h e  d i a g r a m  ( O t h e r  U.S.  and  
S t a t e  T r u n k l i n e s )  i n d i c a t e s  t h a t  t h e  g r e a t e s t  r e d u c t i o n  o c c u r r e d  
i n  p a s s e n g e r  c a r s  whose d r i v e r s  were a g e  45-54 (down 8 3 . 3 % ) .  
W i t h i n  t h e  o t h e r  a g e  g r o u p s  ( a g e s  C16-44 and 55+) t h e r e  was 
a  g r e a t e r  d e c r e a s e  i n  " n o t - d r i n k i n g "  a c c i d e n t s - - s u g g e s t i n g  t h a t  
t h o s e  who d i d  n o t  d r i n k  p a i d  more a t t e n t i o n  t o  t h e  s p e e d  l i m i t  
t h a n  d i d  t h e  d r i n k e r s .  
The l o w e r  b r a n c h  of t h e  A I D  d i a g r a m  i n d i c a t e s  t h a t  on I n t e r -  
s t a t e s  and County and  L o c a l  Roads f e m a l e  d r i v e r s  had  a  sub-  
s t a n t i a l l y  b e t t e r  r e c o r d  t h a n  m a l e s ,  and t h a t  male  d r i v e r s  u n d e r  
3 5  and o v e r  55  p e r f o r m e d  w o r s e  i n  1974 t h a n  i n  1 9 7 3 .  
D i s t r i b u t i o n s  of t h e  s e v e r a l  v a r i a b l e s  s t u d i e d  f o r  a l l  v e h i c l e s  
i n v o l v e d  i n  f a t a l  a c c i d e n t s  d u r i n g  t h e  two p e r i o d s  a r e  shown i n  
T a b l e  9 .  
Again  a  sample  o f  a l l  a c c i d e n t s  f o r  t h e  two p e r i o d s , J a n u a r y -  
May 1973 /74 ,was  s e a r c h e d  t o  d e t e c t  what  m a j o r  d i f f e r e n c e s  
e x i s t e d  a c c o r d i n g  t o  t y p e  o f  h ighway.  T a b l e  1 0  c o n t a i n s  t h e  
Note: Percentage 
f i g u r e s  i n d i c a t e  
change i n  each 
category i n  1974 
vs .  1973 
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AID Analysis  Diagram: A l l  Vehicles Involved 
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T a b l e  9 :  D i s t r i b u t i o n s  f o r  s e v e r a l  v a r i a b l e s  e r t a i n i n  t o  
May 1974 v s ,  Jan.-May 1973 
P f v e h i c l e s  i n v o l v e d  i n  any way i n  f a t a  a c c i d e n  s ,  Jan . -  






I n t e r s t a t e s  178 
Other  U .S . /S t a t e  T r u n k l i n e s  7 0 1  
County/Local Road 9  54 
Day t ime 
Night t ime 
Mult  i - v e h i c l e  
S i n g l e  v e h i c l e  
Female d r i v e r s  
Male d r i v e r s  
Passenger  C a r s  
Trucks  
Motorcyc les  
Dr ink ing  d r i v e r s  554 
Not -dr ink ing  d r i v e r s  1279 




Age 65 & o l d e r  
Change ( ' 7 4  v s .  ' 73 )  
-28.2% 
-35.6% 
p r i n c i p a l  f i n d i n g s  t o g e t h e r  w i t h  speed  d i f f e r e n t i a l s  a s  d e t e r -  
mined by t h e  Michigan Dept .  of Highways. 
T a b l e  1 0 :  P r i n c i p a l  c h a r a c t e r i s t i c  changes i n  a l l  a c c i d e n t s  by 
road  t y p e ,  Jan.-May 1974 v s .  Jan,'-May 1973 
~ n t e r s t a t e / L i m i t e d  Other  U.S./  S t a t e  County/Local 
Access  T r u n k l i n e s  Roads 
Weekend a c c i d e n t s  
down (33%)- s l igh t ly  
more t h a n  weekday 
L i t t l e  d i f f e r e n c e  L i t t l e  d i f f e r e n c e  
i n  weekend/weekday i n  weekend/weekday 
a c c i d e n t s  a c c i d e n t s  
Sunday and Thursday Sunday a c c i d e n t s  Sunday a c c i d e n t s  
a c c i d e n t s  down 43% down 22%; weekdays down 24%; F r i d a y ,  
and 48%, F r i d a y ,  e x c e p t  F r i d a y ,  down up 3%; o t h e r  week- 
down 20% 17%; F r i d a y ,  up 5% d a y s ,  down 18% 
S i n g l e - v e h i c l e  S i n g l e - v e h i c l e  S i n g l e - v e h i c l e  a c c i -  
a c c i d e n t s  down 23%; a c c i d e n t s  down 14%, d e n t s  down 7%;  
2 - v e h i c l e ,  down 2 - v e h i c l e ,  down 10% 2 - v e h i c l e ,  down 16% 
3  0% 
L i t t l e  d i f f e r e n c e  i n  Night t ime a c c i d e n t s  L i t t l e  d i f f e r e n c e  
n i g h t  and day down more (16%) t h a n  i n  n i g h t  and day 
r e d u c t i o n s  dayt ime (8%) r e d u c t  i o n s  
A l l  A c c i d e n t s  : -29.4% A l l  Acc iden t s :  -11.3% A l l  A c c i d e n t s :  -14.5% 
F a t a l  Acc iden t s  : -18.4% F a t a l  A c c i d e n t s :  -45.9% F a t a l  A c c i d e n t s :  -21.7% 
Speed : -10 mph Speed.: -5  mph Speed: -3 mph 
Sunday a c c i d e n t s  were l e s s  f r e q u e n t  on a l l  road  t y p e s ,  
c e r t a i n l y  c o n s i s t e n t  w i t h  t h e  c l o s i n g  of g a s  s t a t i o n s  and reduced 
v a c a t i o n  t r a v e l .  M u l t i p l e - v e h i c l e  a c c i d e n t s  d e c r e a s e d  somewhat 
more t h a n  s i n g l e - v e h i c l e  a c c i d e n t s  f o r  a l l  r oad  c a t e g o r i e s .  But 
on Other  U.S. and S t a t e  t r u n k l i n e  r o a d s  , a c c i d e n t s  were down 
s u b s t a n t i a l l y  more a t  n i g h t  t h a n  i n  t h e  dayt ime.  
Pe rhaps  t h e  most anomalous f i n d i n g  on t h i s  c h a r t  is t h e  
l a r g e  d i f f e r e n t i a l  between f a t a l  a c c i d e n t s  and a l l  a c c i d e n t s  on 
Othe r  U.S, and S t a t e  T r u n k l i n e s ,  where t h e  ave rage  speed  r e d u c t i o n  
was 5 miles p e r  h o u r ,  and t h e  i n v e r s e  ( i . e . ,  a  s m a l l e r  r e d u c t i o n  
i n  f a t a l  acc iden ts  than a l l  a cc iden t s )  on I n t e r s t a t e  and Limited 
Access Highways, where the  average speed reduction was 10 mph. 
Some d i scuss ion  of t h i s  point  i s  i n  o rde r .  
The f a t a l  accident  r a t e  on I n t e r s t a t e s  was r e l a t i v e l y  low, 
even i n  1973. However i t  should be remembered t h a t  these  roads 
were b u i l t  t o  be reasonably s a f e  a t  speeds up t o  e igh ty  miles 
per hour, so  t h a t  a  reduct ion i n  speed-while of some obvious 
benef i t  i n  reducing both t o t a l  acc iden ts  and f a t a l i t i e s - - i s  l e s s  
b e n e f i c i a l  than a  comparable reduct ion on roads designed f o r  
much slower speeds.  
Figure 3 shows a  hypothe t ica l  r e l a t i o n s h i p  between t h e  prob- 
a b i l i t y  of a  f a t a l  accident  and the  speed of t r a v e l .  For a  two- 
lane non-limited-access road ( s o l i d  l i n e ) ,  t he  curve suggests  
t h a t  t he  p robab i l i t y  of a  f a t a l  accident  r i s e s  r a t h e r  slowly i n  
the  range below 50 mph, but r i s e s  q u i t e  rap id ly  above t h a t  speed. 
On the  o ther  hand,for  t he  four-lane l i m i t e d a c c e s s  road the  
s lope  is l e s s  acu te ,  and although the re  i s  a  knee i n  the  curve 
a t  t h e  70-mph l i m i t ,  t he  curve r i s e s  l e s s  s teep ly  even above 
70 mph. We may argue,  t h e n , t h a t  a  5-mph reduct ion i n  speed on 
a  two-laze road w i t h  non-limited access  w i l l  have g r e a t e r  e f f e c t  
than a  10-mph reduction i n  speed on an I n t e r s t a t e  Highway, f o r  
rwo reasons:  The f a t a l i t y  r a t e  ( f a t a l i t i e s  per  vehic le  mi le)  
was higher on t h e  conventional road t o  begin w i t h ;  and t he  speed 
change,occurred on a  s t eepe r  p a r t  of t he  curve f o r  t he  non- 
I n t e r s t a t e - q u a l i t y  road.  
A formal proof of t h i s  hypothesis  would r equ i r e  an experiment 
which is  d i f f i c u l t  t o  conduct. We probably a r e  not ab l e  t o  con- 
t r o l  speeds by type of road p rec i s e ly  enough t o  c o l l e c t  exac t ly  
the  da ta  needed. B u t  t he  present  d a t a ,  w i t h  t he  n a t u r a l  speed 
changes which came about during the  energy c r i s i s ,  c e r t a i n l y  a r e  
compatible w i t h  t h i s  hypothesis .  I nc iden t a l l y ,  a  very s i m i l a r  
r e s u l t  was observed i n  t he  Texas da ta  f o r  t he  same time period * 
comparison. 
* 
A I D  Analysis of Texas F a t a l  Accidents During t h e  Energy 
Crisis, by Golomb and O'Day, prepared f o r  t he  National  
Highway T r a f f i c  Safety  Administrat ion under con t rac t  
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Figure 3 - Hypothetical Relationship Between Speed 
and Probability of a Fatal Crash 
The d a t a  s u g g e s t ,  a t  l e a s t ,  t h a t  a d d i t i o n a l  f a t a l i t y  
r e d u c t i o n  could  be ga ined  by even f u r t h e r  r e d u c t i o n s  i n  speed  
limits, o r  by more r i g i d  enforcement  of t h e  e x i s t i n g  speed  
l i m i t s , o n  r o a d s  of n o n - I n t e r s t a t e  q u a l i t y .  
U n i v e r s a l  en fo rcemen t ,o f  c o u r s e ,  i s  l i m i t e d  by economics 
a s  w e l l  a s  p u b l i c  r e a c t i o n .  But an a l t e r n a t i v e  s o l u t i o n  f o r  
n e t t i n g  a d d i t i o n a l  f a t a l i t y  r e d u c t i o n  is t h e  t r a d e - o f f .  For  
example,  a s  both t h e  d a t a  and t h e  h y p o t h e s i s  s u g g e s t ,  r a i s i n g  
t h e  speed  l i m i t  t o  65 mph on I n t e r s t a t e  q u a l i t y  r o a d s  would 
r e s u l t  i n  a  s m a l l  i n c r e a s e  i n  t h e  f a t a l i t y  r a t e ,  bu t  lower ing  
t h e  speed  l i m i t  t o  45  o r  50 mph o r  even m a i n t a i n i n g  i t  a t  55  mph 
(bu t  s t r i c t l y  e n f o r c e d  a t  whatever  speed  l i m i t )  on l e s s  t h a n  
I n t e r s t a t e - q u a l i t y  r o a d s  would r e s u l t  i n  a  l a r g e r  d e c r e a s e  i n  
t h e  f a t a l i t y  r a t e , f o r  a  n e t  g a i n  i n  l i v e s  s aved .  Such a  
t r a d e - o f f  p robably  would meet w i t h  p u b l i c  accep tance  and r e q u i r e  
l i t t l e  o r  no a d d i t i o n a l  p o l i c e  e f f o r t .  I t  is  a  s o l u t i o n  t h a t  
shou ld  be c o n s i d e r e d  when t h e  n a t i o n a l  55 mph speed  l i m i t  i s  
l i f t e d .  
The a n a l y s e s  a l s o  s u g g e s t  t h e  d e s i r a b i l i t y  of c o n c e n t r a t i n g  
f u t u r e  highway programs on upgrading  o t h e r  U.S. and S t a t e  t runk-  
l i n e  r o a d s  t o  a s  c l o s e  t o  I n t e r s t a t e  q u a l i t y  a s  is economica l ly  
p o s s i b l e  o r  a t  l e a s t  t o  AASHTO s t a n d a r d s .  
ANALYSIS OF THE CRISIS PERIOD VS. THE POST-CRISIS PERIOD 
During t h e  l a s t  s i x  months of  1974 t h e  energy c r i s i s  l e s s e n e d  
and g a s o l i n e  became more a v a i l a b l e .  However, t h e  55-mph speed 
l i m i t  which had been l e g i s l a t e d  e a r l i e r  i n  t h e  yea r  was ' con t inued  
i n  o r d e r  t o  conse rve  f u e l  and a l s o  i n  o r d e r  t o  r e t a i n  t h e  sub- 
s t a n t i a l  s a f e t y  b e n e f i t s  t h a t  had occur red  a s  a  by-product.  The 
p a t t e r n  of  t r a v e l  s h i f t e d ,  however.. T r a f f i c  volume and weekend 
and n i g h t t i m e  t r a v e l  r e t u r n e d  c l o s e r  t o  t h e  l e v e l s  of t h e  
p rev ious  y e a r .  Table  11 shows t h e  change i n  t r a f f i c  count  by 
c l a s s  of r o a d ,  by weekend/weekday, and by dayt ime/night t ime,  
b o t h  f o r  a h a l f - y e a r  comparison ( Jan .  t o  June  1974 v s .  1973) 
and a  f u l l - y e a r  comparison ( January  through December 1974 v s .  
TABLE 11. Percen tage  Change i n  T r a f f i c  Volumes by Road Type. 
Jan .  - J u n . ,  1974,  v s .  1973 and Jan.-Dec.,1974 
vs .  1973. 
Time of 
Road Type Week Half Year Full-Year 
Daytime IS-Limited Weekdays -7.1% -5.6% 
I T  Other US/M 
Trk1r.s I i 
I ?  Co. Rds/Local I! 
7 7  IS-Limited Weekends -13.8% -11.3% 
Other  US/M 
I !  T r k l n s  II  - 7.5% - 4 . 4 %  
I !  Co. Rds/Local !I - 4 . 1 %  - 3 . 8 %  
Night- IS-Limited Weekdays - 1 1 . 0 %  - 9 . 4 %  
time Other  US/M 
I T  T r k l n s  I T  -10.6% - 5.8% 
I I IS-Limited Weekends -20.1% -14.5% 
Other  US/M 
I !  T r k l n s  I! - 1 1 . 0 %  - 4.5% 
l I Co. Rds/Local I I - 3.9% - 3.6% 
The Michigan f a t a l  a c c i d e n t  c o u n t  r o s e  d u r i n g  t h e  second 
h a l f  of  1 9 7 4 - s u b s t a n t i a l l y ,  a s  compared w i t h  t h e  f i r s t  h a l f .  
H i s t o r i c a l l y ,  however, i n  t h e  second h a l f  o f  any g i v e n  y e a r  
t h e r e  have been somewhat more f a t a l  a c c i d e n t s  t h a n  i n  t h e  
f i r s t  h a l f ,  a s  T a b l e  12  i l l u s t r a t e s .  
TABLE 12 .  Michigan F a t a l  Involvement  by Highway Type,1971-74. 
1971  1972 1973 1974 
1st 2nd 1st 2nd 1st 2nd 1st 2nd 
Highway Type Half Half  Half  Half  Half  Half Half  Half  
I n t e r s t a t e  153 185  126 151  133 1 6 1  101  139 
Other  US/M 
Hwys 
Co. Rds/Local 647 795 707 855 718 788 586 792 
-- - 
T o t a l  
Again t h e  AID t e c h n i q u e  was used  t o  s t u d y  t h e  d i f f e r e n c e s  
i n  a c c i d e n t s  between t h e s e  two six-month p e r i o d s .  
The r e s u l t i n g  A I D  Diagrams, F i g u r e  4 (based  on a l l  v e h i c l e s  
i n  which f a t a l i t i e s  o c c u r r e d . ) ,  and F i g u r e  5 (based  on a l l  v e h i c l e s  
i n v o l v e d  i n  any way i n  a  f a t a l  c r a s h )  i n d i c a t e ,  i n  g e n e r a l ,  l a r g e  
i n c r e a s e s - r e v e r s a l s  of  t h e  d e c r e a s e s  which o c c u r r e d  d u r i n g  t h e  
f i r s t  h a l f  o f  t h e  y e a r .  The d i ag rams  a l s o  h i g h l i g h t  t h e  r i s e  
i n  pas senge r  c a r ,  n i g h t t i m e ,  and weekend involvements .  A 
s m a l l  g roup  of  d r i v e r s  ( age  65 and o v e r )  expe r i enced  a n  o v e r a l l  
r e d u c t i o n ( - 2 2 . 4 %  i n  f a t a l  v e h i c l e  a c c i d e n t s  and -11% i n  f a t a l  
i n v o l v e m e n t s ) ,  a l t h o u g h  i n  b o t h  c a t e g o r i e s  t h e y  went up on O t h e r  
US and S t a t e  iiighways. D r i v e r s  under  a g e  35 d i s p r o p o r t i o n a t e l y  
i n c r e a s e d  t h e i r  s h a r e  of f a t a l  v e h i c l e  a c c i d e n t s ,  p a r t i c u l a r l y  a t  
n i g h t  i n  p a s s e n g e r  c a r s ,  a s  t h e  F a t a l - V e h i c l e  A I D  d iagram i n d i c a t e s .  
The i n c r e a s e  i n  f a t a l  a c c i d e n t s  d u r i n g  t h e  second k a l f  of: 
1974,  w h i l e ,  s t r i k i n g ,  a t  f i r s t  g l a n c e  must b e  examined c a r e f u l l y  
w i t h  r e s p e c t  t o  t h e  s t a r t i n g  p o i n t - - i . e .  t h e r e  had been such  ci 
p r o n o u n c e d : ~ ~  in t h e  f i r s t ,  " c r i s i s "  h a l f  of  t h e  y e a r  t h a t  a  
r e t u r n  t o  "normal"  c o n d i t i o n s  was bound. t o  appear  a s  a  s u b s t a n t i a l  
i n c r e a s e .  Tn f a c t ,  a s  T a b l e  12 i n d i c a t e s ,  t h e  second h a l f  o f  
1974 was t h e  b e s t  second h a l f  re  f a t a l  involvements  i n  f o u r  y e a r s .  
20 
I 51 v e h i c l e s  o n  I n t e r s t a t e s  I 
Note : 
1327  v e h i c l e s  
+30.4% 
P e r c e n t a g e  f i g u r e s  
i n d i c a t e  c h a n g e  i n  
e a c h  c a t e g o r y .  
a n d  L o c a l  Road 
S t r e e t s  
r i v e r s  
g e  65+  
-22 .4% 
o n  O t h e r  US/ 
S t a t e  Highways 
+26.17, 
1211 v e h i c l e s  I 
T r u c k s ,  
M o t o r c y c l e s  
-1 .2% 
6 9 8  v e h i c l e s  
D r i v e r s  P a s s e n g e r  C a r s  
age 1 6  
1 1 1 2 2 4  v e h i c l e  
N i g h t t i m e  
I ~ r i v e r s  
a g e  16-64 
+ +36.3% - 
F i g u r e  4  : A I D  Diagram A n a l y s i s  : " F a t a l  V e h i c l e "  A c c i d e n t s ,  Ju ly -Dec .  1 9 7 4  v s .  J a n . - J u n e  1 9 7 4  
- 
5 2 6  v e h i c l e s  
- D r i v e r s  a g e  416 
a g e  17-34 
+ 5 4 . l %  
1 7 2  v e h i c l e s  
Day t i m e  
+12.3% 
N o t e  : P e r c e n t a g e  f i g u r e s  
i n d i c a t e  p e r c e n t a g e  
o f  change i n  e a c h  
c a t e g o r y .  
2421  v e h i c l e s  




r i v e r  
+40.9% 
7 8  v e h i c l e s  
on  I n t e r s t a t e  
-Highway a n d  
T r u c k s ,  Motor- D r i v e r  
c y c l e s ,  O t h e r  a g e  19- 
142 v e h i c l e s ;  
D r i v e r  - a g e  6 5 +  - 
-11% 
t 
1637  v e h i c l e s  651 v e h i c l e s  - P a s s e n g e r  C a r s  Dayt i m e  
+51.4% +31.5% 
A 
N i g h t t i m e  
J u l y  - D e c .  1974 v s .  J a n .  - J u n e  1974 
F i g u r e  5 :  A I D  Diagram A n a l y s i s :  A l l  V e h i c l e s  I n v o l v e d  i n  F a t a l  A c c i d e n t s ,  
L o c a l  Roads ,  
S t r e e t s  
-40.8% 
6 4  v e h i c l e s  
o n  O t h e r  US/ 
546 v e h i c l e s  
_ D r i v e r s  
a g e  2 0 +  
+9.2% 
- 
S t a t e  Hwys. 
_ +46 - 2 %  
A more u s e f u l  comparison can b e  made by looking a t  t h e  l a s t  
h a l f  of 1974 v s .  t h e  l a s t  h a l f  of 1973, The period,July-December 
of 1973tmarked t h e  beginning of t h e  energy c r i s i s  w i t h  a s l i g h t  
t a p e r i n g  i n  t r a v e l  and a n o t i c e a b l e  r e d u c t i o n  i n  speed. 
Table  13  shows what happened i n  t h e  second h a l f  of 1974, 
compared w i t h  t h e  same pe r iod  i n  1973, r e g a r d i n g  f a t a l  in -  
volvements and such o t h e r  f a c t o r s  a s  highway t y p e ,  exposure 
measured t r a f f i c  counts) and speed change. 
TABLE 13.  Changes i n  F a t a l  Involvements ,  Exposure,and Speed, 
Second-half 1974 v s  Second-half 1973 
a .  b .  c .  d .  
F a t a l  Involvements Exposure D i f f e r e n c e  Speed 
Highway Type % Change % Change* ( a  v s  b )  Change 
I n t e r s t a t e  - 1 4 %  -7% 7% -8 mph 
Other  US/M Hwys -1 5% -1% 1 4 %  a* mph 
Co,Rds/Local S t s  0% -1% -1% - 3 mph 
T o t a l  Change - 7% -3% 4 %  - 5 mph 
"Derived from Michigan ~ e p t / H w y s  volume and speed d a t a .  
Note t h a t  t h e  r e d u c t i o n  i n  f a t a l  involvements  was a lmost  
e n t i r e l y  on I n t e r s t a t e s  and Other  US and S t a t e  Highways. The 
I n t e r s t a t e  r e d u c t i o n  i s  r e l a t e d  a t  l e a s t  p a r t l y  t o  exposure-- 
i . e . , t h e r e  i s  a 7% drop  i n  t r a v e l  and a 1 4 %  d rop  i n  f a t a l  
involvements .  But t h e  change on Other U.S. and S t a t e  High- 
ways i s  n o t  r e l a t e d  t o  t r a v e l ,  and must be  ass igned  t o  o t h e r  
f a c t o r s  such a s  speed change. 
Table 1 4  l i s t s  t h e  change i n  t h e  second h a l f  of 1974 a s  
compared w i t h  t h e  f i r s t  h a l f  f o r  each v a r i a b l e  cons ide red .  
Also t a b u l a t e d  f o r  comparison i s  t h e  average  change (second 
h a l f - y e a r  v s .  f i r s t  h a l f - y e a r )  f o r  t h e  y e a r s  1971 and 1972. 
Note p a r t i c u l a r l y  t h a t  f o r  t h e  r e f e r e n c e  y e a r s  (1971 and 1 9 7 2 ) ,  
w i t h  no s i g n i f i c a n t  changes i n  t r a v e l  p a t t e r n s ,  t h e r e  have 
been about  20% more f a t a l  a c c i d e n t s  and f a t a l  involvements  i n  t h e  
second  h a l f  of  t h e  y e a r ,  s o  t h a t  t h e  3 0 %  i n c r e a s e  f o r  t h e  
second-ha l f  o f  1974 i s  n o t  a s  s i g n i f i c a n t  a s  it a p p e a r s  a t  
f i r s t  g l a n c e  b u t  l a r g e l y  r e f l e c t s  a r e t u r n  t o  normal d r i v i n g  
p a t t e r n s .  However, examina t i on  of e ach  f a c t o r  i n  T a b l e  14 r e v e a l s ,  
TABLE 1 4 :  Half-Year Changes (Second Half  v s  F i r s t  H a l f )  f o r  
a l l  V a r i a b l e s  Cons idered  
FATAL VEHICLES VEHICLES INVOLVED I N  FATALS 
Weekday 
Weekend 
%Change %Change %Changes %Changes 
Cases ' 7 4  71-?2 Cases ' 7 4  71-72 
72 7 +27.2 -1-26.8 1362 +34.2 1 2 6 . 8  
I n t e r s t a t e  13 9 t 1 3 . 7  t 1 0 . 5  240 +37 .5  t 2 0 . 3  
uS/M Routes  43 0 t 3  1 +22.7 8 03 +40.4 +18.3 
Loca l  758 t 3  1 +21.7 1378 4-35.3 121 .7  
Night 759 t 4 3  . 3  4 2 . 7  13 17 5 0 . 0  25 .7  
2 V e h i c l e  699 3 7 . 0  4-2 1 .2  13 98 39 .2  19 .3  
F ixed  Obj . 485 20 .3  +13.2 875 3 3 . 1  1 7 . 9  
ROR/O-T 143 3 4 . 2  -1.45.7 148 42 .7  48 .8  
Male 1127 25 .2  +17.4  2016 3 1 , 5  1 8 , 3  
Female ' 200 63 .2  +35.8 405 6 8 . 1  29 .9  
Cars  967 3 7  -1-23.2 1766 45 .7  
Trucks  173 3 . 7  d-11.4 4 54 1 4 , l  
2 0 , 3  
+27.3 
Motorcycle  187 25 .2  -I- 7 . 9  2 0 1  20 .8  
-t 4 , 5  
Dr ink ing  581 34 .2  +16.5 18 17  3 5 . 3  
746 
1 7 . 9  
Not Dr ink ing  27 .3  422.7  1604 3 7 . 5  21.2  . 
O v e r a l l  1327 +30.4 4 0 . 3  242 1 +37 .1  2 0 , 3  
among ages 17-19 (and t o  some e x t e n t  among ages  20-24)) a  
s t a r t l i n g  d i s p r o p o r t i o n a t e  i n c r e a s e  i n  f a t a l  v e h i c l e  a c c i d e n t s  
and f a t a l  involvements f o r  t h e  second h a l f  of 1974. O t h e r  f a c t o r s  
showing s i g n i f i c a n t  change inc lude  female d r i v e r s ,  motorcycle 
a c c i d e n t s ,  and d r i nk ing  involvement.  
Table 15 p u t s  t h e  1974 year  i n  p e r s p e c t i v e  w i th  r e s p e c t  
t o  d r i v e r  age .  The numbers of l i c e n s e d  d r i v e r s  i n  t h e  same f i b e  
age  groups p r ev ious ly  i d e n t i f i e d  have been ad ju s t ed  p r o p o r t i o n a t e l y  
t o  r e f l e c t  t h a t  g roup ' s  r a t e  of f a t a l  involvements- - i .e . ,  i n  t h e  
f i r s t  h a l f  of 1971, one "under-20-year-old" d r i v e r  o u t  of  3227 
was involved i n  a  f a t a l  c r a sh .  Except f o r  t h e  "under 20" age 
group,  each group i n d i c a t e s  f o r  1974 t h e  b e s t  second ha l f -yea r  
record  i n  t h e  p a s t  f o u r  yea r s .  The youngest group,  however, 
d i s p l a y s  i t s  wors t  second ha l f -yea r  record  i n  f ou r  yea r s .  
Table  15. Number of Licensed D r i v e r s  p e r  F a t a l  Involvement,  by Half Year 
and by Age Group Sho~ir.. Michigan F a t a l  Acc iden ts ,  1971-1974. 
1971 1971 1972 1.972 1973 1973 1974 1974 
1st 2nd 1 s t .  2nd 1st 2 nd 1st 2 nd 
h a l f  ha l f  h a l f  ha l f  h a l f  h a l f  h a l f  h a l f  Yean 
Under 20 3227 2467 2132 2087 2607 2211 3093 2010 2479 
20-24 3251 2752 3409 2699 3029 2845 4601 3130 3214 
25-34 5451 4387 4945 4347 4627 4296 5873 4511 4804 
3 5-64 5781 5393 5874 4807 5427 5427 8254 5861 5853 
6 5  and o l d e r  6920 4436 5350 4361 5831 5039 6920 7746 5823 
The performance of younger d r i v e r s  dur ing  1974 r e l a t i v e  t o  
a l l  o t h e r  d r i v e r s  sugges t s  t h e  need f o r  s p e c i a l  remedia l  t r ea tment  
of  t h i s  group.  Most of them, i t  appears ,  a r e  beyond high schoo l  
a g e ;  hence i t  may be t oo  l a t e  t o  approach them through d r i v e r  
educa t ion  courses .  However, warning l e t t e r s ,  d r i v e r  improvement 
s e s s i o n s ,  t r a f f i c  c o u r t  a c t i o n ,  d r i v e r  r e c o r d  r ev i ews  and examin- 
a t i o n s  a t  l i c e n s e  renewal  t i m e ,  and p u b l i c  i n f o r m a t i o n  programs 
which c i t e  t h e  f i n d i n g s  of t h i s  s t udy  r e g a r d i n g  t h e  f a t a l i t y  
r e c o r d  of t h i s  age group  d r u i n g  1974, could  be e f f e c t i v e  i n  
modifying t h e i r  d r i v i n g  h a b i t s .  
D A Y L I G H T  SAVINGS EFFECTS 
A-n added f e a t u r e  of t h e  energy c r i s i s  pe r iod  was t h e  implemen- 
t a t i o n  of nat ionwide Dayl ight  Savings Time on February 23, 1974. 
I n  1973 Dayl ight  Savings  Time d i d  n o t  go i n t o  e f f e c t  i n  Michigan 
u n t i l  A p r i l  26;and was n o t  i n  e f f e c t  a t  t h e  beginning of 1974. 
Thus t h e r e  were comparable p e r i o d s  of about  2 months (Februarv 23 
t o  A p r i l  26 i n  1973 and 1974) when Michigan was on d i f f e r e n t  
t imes .  There had been much con t roversy  regard ing  t h e  e f f e c t  
of Day l igh t  Savings  on a c c i d e n t s ,  p a r t i c u l a r l y  t h o s e  invo lv ing  
school  a g e p e d e s t r i a n s .  La te  i n  1974 NHTSA compiled n a t i o n a l  
p e d e s t r i a n  f a t a l i t y  s t a t i s t i c s  and concluded t h a t  t h e r e  had 
been no s i g n i f i c a n t  change i n  t h e  r a t e  of p e d e s t r i a n  f a t a l i t i e s  
dur ing  d a y l i g h t  sav ings  p e r i o d s .  
I t  could  be expected t h a t  a c c i d e n t  s t a t i s t i c s  might show an 
i n c r e a s e  i n  dawn a c c i d e n t s  a s  compared wi th  dusk acc idents- -  
because of i n c r e a s e d  t r a v e l  d u r i n g  morning hours  of da rkness  
dur ing  1974 win te r  and s p r i n g  mornings. Tables  16 and 17 were 
d e r i v e d  from a  f i l e  of Michigan f a t a l  a c c i d e n t s  and a  5% samcle 
of a l l  Michigan a c c i d e n t s ,  comparing t h e  p e r i o d s  of 1973 and 
1974. 
TABLE 16. F a t a l  Accident  D i s t r i b u t i o n  23 Feb. - 25 Apr. 1973(EST) 
and 23 Feb. - 25 Apr. 1974 (DST) 
FATAL ACCIDENTS 
Motor Vehic le  P e d e s t r i a n  Bicycle  
Time ' 73 '74 ' 73  '74 ' 73  '74 
Dayl ight  117 8 2 23 9  3 1 
Dawn 8 9 3  3  0 0  
Dusk 43 32 11 4 2 0  
Darkness 130 75 17 17 3 1 
TABLE 17 .  ~ i s t r i b u t i o n  of 5 %  Sample of  A l l  Acc iden t s ,  23  Feb-25 A F ~ .  
1973 (EST) and 2 3  Feb. -25 Apr . ,  1974 (DST) 
ALL ACCIDENTS 
Motor Veh ic l e  P e d e s t r i a n  B i c y c l e  
T i m e  ' 7 3  '74  ' 73  '74  ' 7 3  '74 




I n  b o t h  t h e  f a t a l  and sample s e t s  of  d a t a  t h e r e  i s  a  s l i g h t  
i n c r e a s e  i n  t h e  p r o p o r t i o n  o f  dawn ( v s - d u s k )  a c c i d e n t s ,  which 
i s  c o n s i s t e n t  w i t h  t h e  d a y l i g h t  s a v i n g s  argument.  However, i n  
t h e  second y e a r  t h e r e  i s  a  s u b s t a n t i a l  r e d u c t i o n  i n  a l l  a c c i d e n t s  
(and i n  f a t a l  a c c i d e n t s ) ,  most of which i s  a s s o c i a t e d  w i t h  speed 
and volume r e d u c t i o n ,  so  t h a t  it does  n o t  seem p o s s i b l e  t o  
i s o l a t e  t h e  t o t a l  e f f e c t  of Day l igh t  Savings  T i m e .  Tha t  i s ,  
w i t h i n  t h e  l i m i t s  of  t h e  d a t a ,  it seems an e q u a l l y  good ex- 
p l a n a t i o n  t h a t  t h e  r e d u c t i o n s  were due t o  changes i n  t h e  t r a f f i c  
p a t t e r n  r e s u l t i n g  from o t h e r  t h a n  t h e  d a y l i g h t  s a v i n g s  f a c t o r .  
Again much t h a t  i s  l e f t  unanswered probably  cou ld  have been 
r e s o l v e d  had an adequa te  random sample 6 r i v e r  exposure  survey  
been i n  e x i s t e n c e .  
PEDESTRIAN FATALITIES 
P e d e s t r i a n  f a t a l i t i e s  were compared o v e r  two six-month 
p e r i o d s  i n  a  manner s i m i l a r  t o  t h e  o t h e r  f a t a l  a c c i d e n t  a n a l y s i s .  
One comparison was made between t h e  f i r s t  h a l v e s  of  t h e  y e a r s  
1973 and 1974,  and a n o t h e r  comparison was made between t h e  two 
h a l v e s  o f  1974.  
According t o  t h e  A I D  a n a l y s i s  ( F i g u r e  6 ) ,  t h e  most  d i f f e r e n t  
t h i n g  a b o u t  p e d e s t r i a n  f a t a l  a c c i d e n t s  i n  t h e  f i r s t  h a l f  o f  t h e  
two y e a r s  was i n  t h e  age  of  t h e  p e d e s t r i a n - - a  r e d u c t i o n  of 38.6% 
among p e d e s t r i a n s  under  age  16 and o v e r  a g e  34,  and an i n c r e a s e  
o f  27.9 among t h o s e  between age  16  - 34. The upper  branch  o f  
t h e  d iagram i n d i c a t e s  t h e  r e d u c t i o n  was g r e a t e s t  on weekends, and 
p a r t i c u l a r l y  i n  r u r a l  a r e a s  (on I n t e r s t a t e ,  Other  US and S t a t e  
t r u n k l i n e s )  where a  75% r e d u c t i o n  o c c u r r e d .  Among t h o s e  age  
16-34 ( a l l  i n  lower  b r a n c h )  t h e r e  was an  i n c r e a s e  d u r i n g  t h e  
1974 p e r i o d  on b o t h  I n t e r s t a t e  Highways and County Roads and 
S t r e e t s  ( m o s t l y  i n  t h e  l a t t e r  c a t e g o r y ) .  
I n  comparing t h e  second h a l f  o f  1974 w i t h  t h e  f i r s t  h a l f ,  
we s e e  t h a t  t h e  p a t t e r n  i s  e s s e n t i a l l y  i n v e r t e d  ( F i g u r e  7 ) .  
There  i s  an  i n c r e a s e  i n  t h e  r a t e  f o r  b o t h  young and o l d ,  b u t  
a  s l i g h t  d e c r e a s e  f o r  age group  16-34. 
P e d e s t r i a n  f a t a l i t i e s ,  l i k e  a l l  o t h e r  f a t a l  a c c i d e n t s ,  
h i s t o r i c a l l y  a r e  more f r e q u e n t  i n  t h e  second s i x  months of  
e a c h  y e a r .  One-way d i s t r i b u t i o n s  f o r  each  of  t h e  compar i sons  
shown i n  t h e  A I D  d iagrams a r e  l i s t e d  i n  T a b l e  1 8 ,  which a l s o  




EFFECTS OF THE 55 MPH SPEED LIMIT 
"Speed K i l l s "  is an o l d  s a f e t y  s l o g a n .  Another one is  "Slow 
Down and Livef1--which is  what Michigan d r i v e r s  d i d  i n  1974, as  
both t h e  d a t a  and t h e  a n a l y s e s  h e r e i n  s o  p l a i n l y  i n d i c a t e .  A l l  
d r i v e r s  slowed down, some more t h a n  o t h e r s ,  p a r t i c u l a r l y  on 
c e r t a i n  highways. Also many d r i v e r s  drove  less--some h a r d l y  
a t  a l l .  The resul t -279 l i v e s  were saved d u r i n g  t h e  f i r s t  h a l f  of 1974. 
What made d r i v e r s  slow down and d r i v e  less d u r i n g  19741 
Obviously du r ing  t h e  f i r s t  h a l f  of 1974 i t  was l a c k  of g a s ,  
They cou ld  not g e t  g a s ,  o r ,  i f  t hey  c o u l d ,  t hey  conserved i t  by 
d r i v i n g  l e s s  and by d r i v i n g  s l o w l y ,  It  d i d  no t  r e q u i r e  a  speed  
law t o  make them slow down-- j u s t  economics.  And t h e  slow-down 
began much soone r  t h a n  t h e  new speed  l i m i t  went i n t o  e f f e c t  i n  
March 1974. I n  f a c t ,  i t  had begun i n  l a t e  1973. 
Gene ra l ly  s p e a k i n g , t h e n ,  i t  is u n l i k e l y  t h a t  f o r  t h e  f i r s t  
h a l f  of 1974 t h e  55 mph speed  l i m i t ,  p e r  se ,  had s i g n i f i c a n t  
e f f e c t  on d r i v i n g  h a b i t s  o r  t h e  a c c i d e n t  r a t e .  A t  l e a s t  f o r  
t h i s  t ime  p e r i o d  t h e r e  is no d i s c e r n i b l e  ev idence  of t h e  speed  
l a w ' s  e f f e c t  i n  t h e  a v a i l a b l e  Michigan d a t a .  
However, f o r  t h e  second h a l f  of 1974 t h e  s i t u a t i o n  i s  d i f -  
f e r e n t .  The d a t a  have shown t h a t , a s  f u e l  a g a i n  became e a s i l y  
a v a i l a b l e ,  t r a f f i c  volumes and t r a f f i c  p a t t e r n s  g e n e r a l l y  r e t u r n e d  
t o  1973 l e v e l s .  Also a long  w i t h  t h e  r i s e  i n  t h e s e  l e v e l s  
( i n c r e a s e d  e x p o s u r e ) ,  f a t a l  a c c i d e n t s  and f a t a l  involvements  
r o s e  too--not t o  1973 l e v e l s , h o w e v e r .  Nor d i d  d r i v i n g  speeds  
r e t u r n  t o  anywhere nea r  1973 l e v e l s .  T h i s  is c l e a r l y  i n d i c a t e d  
back i n  Table  13 which shows t h e  changes i n  both f a t a l  involve-  
ments and speeds  f o r  t h e  l a t t e r  h a l f  of 1974 v s .  1973. Speeds 
s t i l l  were down and s o  were f a t a l  involvements .  
That d r i v e r s  had r ecove red  from t h e  energy  c r i s i s  shock 
and were " s t r a i n i n g  a t  t h e  leash ' '  is e v i d e n t ,  however. The 
Michigan Dept.  of Highways Q u a r t e r l y  Speed Report  f o r  October  
1974 i n d i c a t e s  t h a t  t h e  p a s s e n g e r  c a r  o v e r a l l  r u r a l  s p e e d  was 
5 6 . 5  mph,compared t o  t h e  1974 low of  5 5 . 3  rnph a t t a i n e d  i n  A p r i l .  
Obv ious ly  t h a t  o v e r a l l  a v e r a g e  o f  5 6 . 5  rnph is i n  v i o l a t i o n  
o f  t h e  55  rnph s p e e d  l i m i t .  H o w e v e r , a l l  s p e e d  law e n f o r c e m e n t  i n  
Michigan is compromised by h i s t o r i c  p r e c e d e n t  whereby 5-10 mph 
above  t h e  l e g a l  l i m i t  g e n e r a l l y  was i g n o r e d  i n  t h e  p a s t ,  
e s p e c i a l l y  on I n t e r s t a t e s  and l i m i t e d - a c c e s s  h ighways .  Some 
o t h e r  s t a t e s  a r e  much more r u t h l e s s  i n  e n f o r c i n g  l e g a l  s p e e d  
limits. N e v e r t h e l e s s ,  Michigan s p e e d s  f o r  t h e  l a t t e r  p a r t  o f  
1974 were down r e l a t i v e l y  and u n d o u b t e d l y  due t o  more e n f o r c e m e n t ,  
F i g u r e  8 ,  a  p l o t  o f  s e v e r a l  c a t e g o r i e s  o f  s p e e d i n g  v i o l a t i o n s  
a c c o r d i n g  t o  d r i v e r  a g e ,  r e v e a l s  t h a t  d r i v e r s  o f  a l l  a g e s  t e n d  
t o  comply w i t h  any s p e e d  law a c c o r d i n g  t o  a  f i x e d  p a t t e r n .  
O l d e r ,  more c o n s e r v a t i v e  d r i v e r s  u s u a l l y  a r e  u n d e r - r e p r e s e n t e d  
i n  s p e e d  v i o l a t i o n s  i n  p r o p o r t i o n  t o  t h e i r  p o p u l a t i o n ,  w h e r e a s  
younger  d r i v e r s  a r e  h e a v i l y  o v e r - r e p r e s e n t e d  i n  p r o p o r t i o n  t o  
1 t h e i r  p o p u l a t i o n .  A s  t h e  "Energy Speed" v i o l a t i o n  c u r v e  i n d i -  
c a t e s , d r i v e r s  obeyed t h e  55 rnph s p e e d  l i m i t  a b o u t  t h e  same way 
t h e y  obeyed t h e  o t h e r  s p e e d  l aws .  
During 1974 t h e  55  rnph s p e e d  l i m i t  was e n f o r c e d  l a r g e l y  
on I n t e r s t a t e  highways--which e x p l a i n s  t h e  abnormal  r i s e  i n  t h e  
c u r v e  among t h e  a g e  36-55 g r o u p .  These  a r e  m o s t l y  b u s i n e s s  
men, t r a v e l l i n g  s a l e s m e n ,  t r u c k  d r i v e r s ,  e t c .  Where were t h e y  
s t o p p e d ?  On t h e  I n t e r s t a t e  a s  u s u a l - - i n  t h e  same p r o p o r t i o n ;  
now, however,  f o r  a  d i f f e r e n t  s p e e d  v i o l a t i o n .  
On t h e  o t h e r  hand t h e  16-20 y e a r  o l d s ,  a s  t h e  c u r v e s  show, 
were s t i l l  d i s r e g a r d i n g  a l l  s p e e d  l i m i t s ,  b u t  i n  p r o p o r t i o n  t o  
a l l  t h e i r  v i o l a t i o n s  were  r e c e i v i n g  less  "Energy Speed' '  t i c k e t s .  
They were s p e e d i n g  e lsewhere--on r o a d s  where ,  a s  t h e  d a t a  and 
a n a l y s e s  p r e v i o u s l y  i n d i c a t e d ,  s p e e d  d o e s  k i l l .  T h i s  is  t h e  
a g e  g r o u p ,  i t  w i l l  be r e c a l l e d ,  t h a t  showed t h e  w o r s t  second- 
h a l f - y e a r  r e c o r d  i n  t h e  p a s t  f o u r  y e a r s .  
The d a t a  i n d i c a t e ,  t h e n ,  t h a t  t h e  55  rnph Speed L imi t  is 
e f f e c t i v e  i n  r e d u c i n g  f a t a l  a c c i d e n t s  and f a t a l  i n v o l v e m e n t s  t o  
t h e  e x t e n t  t h a t  i t  i s  e n f o r c e d .  .................... 
' v i o l a t i o n  of  M i c h i g a n ' s  "Energy Speed" law i n c u r s  a 
mandatory  f i n e  b u t  no p o i n t  a s s e s s m e n t  on t h e  d r i v i n g  
r e c o r d  f o r  d r i v i n g  above 55 mph b u t  below t h e  o r i g i n a l  
h i g h e r  l e g a l  s p e e d  l i m i t .  3q 

SUMMARY 
From da t a  fu rn i shed  by Michigan Departments of S t a t e ,  
S t a t e  Po l i ce , and  Highways and Transpo r t a t i on ,  supplemented by 
an HSRI Driver Exposure Survey, an Automatic I n t e r a c t i o n  
Detector  (AID) computer Analys is  Program was conducted i n  o rder  
t o  i d e n t i f y  those  f a c t o r s  which bes t  expla ined how the  Michigan 
1974 T r a f f i c  Accident record d i f f e r e d  from p r i o r  yea r s .  
The a n a l y s i s  revealed t h a t  dur ing t h e  f i r s t  ha l f  of 1973 
Michigan experienced the  sma l l e s t  number of f a t a l  veh i c l e  acc i -  
den ts  i n  many y e a r s .  I n  comparing t he  e a r l y  months of 1974 w i t h  
a  s i m i l a r  per iod  of 1 9 7 3 , t o t a l  t r a v e l  (as  es t imated from t r a f f i c  
recorder  d a t a )  dec l ined  about 7%,  a l l  acc iden t  involvements 
dec l ined  15%, and f a t a l  a cc iden t s  dec l ined  29%. 
Vehicle speeds w i t h i n  t he  s t a t e  were down on a l l  c a t e g o r i e s  
of roads ,  most (10 mph) on l im i t ed  access  r o u t e s ,  l e s s  (5 mph) 
on o t h e r  U.S. and s t a t e  t r u n k l i n e s ,  and l e a s t  (about 3  mph) 
on county roads .  The concurrent  d i f f e r e n t i a l  between t o t a l  
acc iden t  reduct ion and f a t a l  acc iden t  reduc t ion  sugges t s  t h a t  
these  speed reduc t ions  r e s u l t e d  i n  reduced s e v e r i t y  of most 
c rashes .  T h i s  observa t ion  i s  r e in fo rced  by a n a l y s i s  of Texas 
TAD s c a l e  crash data,which unfor tuna te ly  Michigan does not c o l l e c t .  
The AID ana lyses  diagrams descr ibed i n  t h i s  r epo r t  r evea l  
t h a t  t h e  most s i g n i f i c a n t  changes i n  acc iden t  p a t t e r n  were 
r e l a t e d  t o  d r i v e r  age and t o  highway type.  Drivers  age 20-24 
and 35-64 exh ib i t ed  a reduct ion of 42.8% i n  f a t a l  veh i c l e  
involvement; by c o n t r a s t ,  d r i v e r s  under 2 0 ,  25-34,and o l d e r  than 
64 showed only 12.7% reduc t ion .  The major reduc t ion  occurred 
on  Other U.S, and S t a t e  Trunkl ines ,  where t h e  dec l i ne  was 45.9%, 
whereas t he  combined reduct ion on I n t e r s t a t e  Highways and County 
Roads and Local S t r e e t s  was 21.2%. The two d r i v e r  groups which 
experienced t h e  most reduc t ion  i n  a cc iden t s  a l s o  a r e  a s soc i a t ed  
w i t h  fewer drinking d r i v e r s ,  a  l a r g e r  propor t ion of female 
d r i v e r s ,  and a  l a rge  d i f f e r ence  i n  reduction i n  f a t a l  acc iden ts  
versus  reduct ion i n  a l l  acc iden ts .  On the  o the r  hand, t he  d r i v e r  
age groups which experienced the  l e a s t  reduct ion i n  acc iden ts  a r e  
not assoc ia ted  w i t h  these  f a c t o r s .  
In add i t ion  t o  t he  g r e a t e r  presence of female d r i v e r s  (who 
apparent ly  had d i f f e r e n t  t r i p  purposes than t he  males they 
replaced,  drove a t  d i f f e r e n t  times of t he  day, and drove more 
s lowly ) ,  t he re  a l s o  was l e s s  nightt ime dr iv ing  (as  shown both 
by t r a f f i c  recorder  da ta  and the  l a rge  reduct ion i n  a l l  nightt ime 
a c c i d e n t s ) ,  and l e s s  o v e r a l l  driving--(again shown by t r a f f i c  
recorder  d a t a ,  a s  wel l  a s  a  HSRZ s ta tewide d r i v e r  exposure survey) .  
On t h e  highways where accident  reduction was g r e a t e s t  t h e r e  
was l e s s  speed reduction than on these  of I n t e r s t a t e  q u a l i t y ,  
but a s  a n a l y s i s  ind ica ted ,even  a  small  reduct ion on two-lane, non- 
l imi ted-access  roads made t r a v e l  on them much s a f e r ,  suggesting 
t h a t  even lower speeds on such roads o r  continuing improvements 
toward AASHTO s tandards  would r e s u l t  i n  even lower f a t a l i t y  
r a t e s .  
On a l l  types of roads,  mul t ip le-vehic le  acc iden ts  decl ined 
more than single-veh i c l e  acc iden ts .  A reasonable explanat  ion 
f o r  t h i s  occurrence l i e s  i n  the  observed narrower d i s t r i b u t i o n  
of speeds and the  consequent reduct ion of d r i v e r  c o n f l i c t s .  
Several  changes a r e  r a t h e r  d i r e c t l y  assoc ia ted  w i t h  the  
energy shor tage,  During the  peak of the  energy c r i s i s ,  Sunday 
(and weekend) acc iden ts  decl ined more than weekday acc iden ts .  
Friday acc iden ts  ac tua l l y  increased r e l a t i v e  t o  t he  previous yeay, 
apparently a s  the  r e s u l t  of more l o c a l  a r ea  r ec rea t i on  t r i p s  i n  
l i e u  of weekend vaca t ions ,  o r  more shopping t r i p s  i n  a n t i c i p a t i o n  
of Saturday night  and Sunday gas s t a t i o n  c los ings .  
During t he  second hal f  of 1974 a s  gaso l ine  became r ead i ly  
a v a i l a b l e  t r a f f i c  volume and t r a f f i c  p a t t e r n s  approached previous 
l e v e l s .  Also f a t a l  acc iden ts  rose ,  a s  d id  accident  involvement 
of a l l  d r i v e r s  under age 65.  Passenger c a r ,  n ight t ime,  and 
weekend a c c i d e n t s  i n c r e a s e d .  Acc iden t s  on I n t e r s t a t e  Highways 
and Other  U.S. and S t a t e  Highways i n c r e a s e d ,  and on County Roads 
and Local  S t r e e t s  r e t u r n e d  t o  a  fou r -yea r  a v e r a g e .  However, a s  
a n a l y s i s  r e v e a l e d ,  t h e  second h a l f  of any g iven  y e a r  h i s t o r i c a l l y  
h a s  a  g r e a t e r  p r o p o r t i o n  of a c c i d e n t s  and f a t a l i t i e s  of a l l  t y p e s  
compared t o  t h e  f i r s t  h a l f  (about  +20%). A f t e r  t h e  unusua l  low 
i n  t h e  f i r s t  h a l f ,  t h e  o v e r a l l  i n c r e a s e  of about  130% i n  t h e  
second h a l f  a p p e a r s  "normal" f o r  1974.  N e v e r t h e l e s s ,  i n  n e a r l y  
a l l  c a t e g o r i e s  t h e  second h a l f  of 1974,  highway s a f e t y - w i s e ,  was 
t h e  b e s t  second h a l f  i n  f o u r  y e a r s .  Compared t o  t h e  second h a l f  
of 1973,  f a t a l  involvements  were down about  7% and o v e r a l l  speeds  
were down 5 mph. 
The g l a r i n g  e x c e p t i o n  d u r i n g  t h e  1974 second h a l f  was t h e  
r e c o r d  of d r i v e r  age group 17-19, which i n  f a t a l  involvements  
and a l l  a c c i d e n t s  was t h e i r  wor s t  second-half  y e a r  r e c o r d  i n  f o u r  
y e a r s .  The r e c o r d  s u g g e s t s  t h e  need f o r  r emed ia l  a c t i o n  i n  
r e g a r d  t o  t h i s  g roup ,  i . e . ,  warning l e t t e r s ,  d r i v e r  improveme~it 
c o u r s e s ,  s p e c i a l  examining a t  l i c e n s e  r enewa l ,  c o u n s e l l i n g ,  e t c .  
A s e p a r a t e  a n a l y s i s  of p e d e s t r i a n  f a t a l i t i e s  i n d i c a t e s  t hey  
d e c l i n e d  roughly i n  p r o p o r t i o n  t o  o t h e r  f a t a l  a c c i d e n t s  du r ing  
t h e  f i r s t  h a l f  of 1974. The p r i n c i p a l  r e d u c t i o n  was among 
p e d e s t r i a n s  under  age 16 ( t h e  l a r g e s t  g roup)  and t h o s e  ove r  age 
3 4 .  P e d e s t r i a n  f a t a l i t i e s  among a g e s  16-34 a c t u a l l y  i n c r e a s e d  
i n  t h e  f i r s t  h a l f .  The l a r g e s t  pe rcen tage  r e d u c t i o n  i n  p e d e s t r i a n  
a c c i d e n t s  o c c u r r e d  on Other U.S. and S t a t e  T r u n k l i n e s  (down 
42.5%), a s  compared w i t h  an 18 .5% r e d u c t i o n  on County Roads and 
Local  S t r e e t s  and no change on I n t e r s t a t e s .  During t h e  second 
h a l f ,  p e d e s t r i a n  f a t a l i t i e s  i n c r e a s e d  by 50% ove r  the f i r s t  h a l f  
of t h e  y e a r ,  e s p e c i a l l y  where t h e r e  had been r e d u c t i o n s  b e f o r e  
(among t h o s e  under age 16 and on Other  U.S .  and S t a t e  T r u n k l i n e s ) ,  
Another f a c t o r  cons ide red  was t h e  e a r l y  s h i f t  t o  ~ a y l i g h t  
Savings  on February 2 3 ,  1974. A comparison of a c c i d e n t  d a t a  
du r ing  t h e  p a r a l l e l  p e r i o d s  o f  February 23 - A p r i l  2 5 ,  1973 and 
1974, s u p p o r t s  t h e  h y p o t h e s i s  of a  s m a l l  i n c r e a s e  i n  t h e  r e l a t i v e  
f r equency  of dawn ( v s .  dusk)  a c c i d e n t s ,  but  t h e  g e n e r a l  r e d u c t i o n  
i n  a l l  a c c i d e n t s ,  i n c l u d i n g  dawn and dusk a c c i d e n t s ,  i n  1974 
swamped t h i s  a n a l y s i s ,  making i t  d i f f i c u l t  t o  d r a w .  any f i r m  
c o n c l u s i o n s .  I n  d e t e r m i n i n g  t h e  e f f e c t s  of D.ay l igh t  S  a v i n g s ,  
t h e  e x i s t e n c e  of  a  d r i v e r  exposu re  su rvey  would have been o f  
i n e s t i m a b l e  v a l u e .  
I t  a p p e a r s  t h a t  t h e  slowdown i n  d r i v i n g  and consequent  
r e d u c t i o n  i n  f a t a l  a c c i d e n t s  d u r i n g  t h e  f i r s t  h a l f  of  1974 was 
due mainly t o  l a c k  of g a s o l i n e  o r  c o n s e r v a t i o n  of g a s o l i n e  when 
o b t a i n a b l e  r a t h e r  t h a n  t h e  55  rnph speed  l i m i t .  During t h e  second  
h a l f ,  however,  when g a s o l i n e  a g a i n  became p l e n t i f u l  and t r a f f i c  
volumes and t r a f f i c  p a t t e r n s  r e t u r n e d  t o  1973 l e v e l s ,  s p e e d s  
and f a t a l  a c c i d e n t s  s t i l l  were down r e l a t i v e l y ,  i n d i c a t i n g  t h a t  
t h e  5 5  rnph speed  l i m i t  was e f f e c t i v e  where i t  was e n f o r c e d .  An 
a n a l y s i s  of speed  v i o l a t i o n s  i n d i c a t e s  t h a t  d r i v e r s  t e n d  t o  obey 
a l l  speed  laws  ( i n c l u d i n g  t h e  55 rnph speed  l i m i t )  a c c o r d i n g  t o  
a  c o n s i s t e n t  p a t t e r n  by age group .  P r o p o r t i o n a l l y ,  t h e  g r e a t e s t  
v i o l a t i o n s  of  t h e  55 rnph law (and a l l  speed  laws)  were d r i v e r s  
age  17-19 ( t h o s e  w i t h  t h e  w o r s t  h a l f - y e a r  r e c o r d  i n  1974) ,  and  
a p p a r e n t l y  mos t ly  on o t h e r  t h a n  I n t e r s t a t e  highways,  which 
s u g g e s t s  t h a t  s e l e c t i v e  enforcement  might be a p p l i e d  t o  these 
o t h e r  highways w i t h  t h i s  age  g roup  i n  mind. 
A n a l y s i s  i n d i c a t e d  t h a t  a  10  rnph r e d u c t i o n  i n  s p e e d s  on 
I n t e r s t a t e  highways r e s u l t e d  i n  a  20% r e d u c t i o n  i n  f a t a l i t i e s ,  
whereas  a  5 rnph r e d u c t i o n  i n  speed  i n  o t h e r  U .  S.  and S t a t e  Trunk- 
l i n e s  r e s u l t e d  i n  a  41% r e d u c t i o n  i n  f a t a l i t i e s .  These f i n d i n g s  
s u g g e s t  t h e  f e a s i b i l i t y  of a  t r a d e - o f f  i n  s e l e c t i v e  enforcement  
( e s p e c i a l l y  if p o l i c e  budge t s  a r e  r educed)  whereby s p e e d s  on 
I n t e r s t a t e s  a r e  a l l owed  t o  r i s e  somewhat ( t h e y  s t i l l  ave raged  
abou t  6 1  rnph i n  Oc tobe r )  and t h e  55  rnph speed  l i m i t  ( o r  even  a  
lower  l i m i t )  i s  v i g o r o u s l y  e n f o r c e d  on O t h e r  U.S. and S t a t e  
T r u n k l i n e s .  I t  a p p e a r s  t h a t  t h e  s l i g h t  i n c r e a s e  i n  f a t a l i t i e s  
t h a t  might  o c c u r  on I n t e r s t a t e s  would be more t h a n  o f f s e t  by 
l a r g e r  r e d u c t i o n s  i n  f a t a l i t i e s  on  O t h e r  U.S. and S t a t e  Trunk- 
l i n e s .  
H i s t o g r a m s  o f  f a t a l  a c c i d e n t  i n v o l v e m e n t s  by a g e  g r o u p  on 
t h e  t h r e e  highway s y s t e m s  o v e r  t h e  p a s t  f o u r  y e a r s  ( F i g u r e s  9 ,  
1 0 ,  and 1 1 )  s u c c i n c t l y  summarize what  happened d u r i n g  e a c h  h a l f  
o f  t h e  y e a r  1974 .  
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I n  Michigan t h e  most s i g n i f i c a n t  f e a t u r e  of  t h e  energy 
c r i s i s  and t h e  r e s u l t i n g  55 mph speed l i m i t  law was the  response  
by d r i v e r s  accord ing  t o  t h e i r  age group and t h e  r e s u l t i n g  
r e d u c t i o n  i n  t r a f f i c  f a t a l i t i e s  f o r  each age group .  
Next i n  o r d e r  of s i g n i f i c a n c e  was t h e  drop  i n  f a t a l i t i e s  
on non-l imited a c c e s s  U.S. and o t h e r  S t a t e  Highways. 
The r e d u c t i o n  i n  d r i v e r  exposure  (-7%) due t o  t h e  energy 
c r i s i s  does  not  a l o n e  account  f o r  29% r e d u c t i o n  i n  f a t a l  v e h i c l e  
involvements-which r e s u l t e d  i n  279 l i v e s  being saved-during t h e  
f i r s t  h a l f  of 1974. 
The 1974 r e d u c t i o n  i n  speeds  on a l l  c a t e g o r i e s  of roads  
(-10 mph on I n t e r s t a t e s ,  -5  mph on Other  U.S. and S t a t e  Trunk- 
l i n e s ,  -3 mph on County and Local  Roads) reduced c ra sh  s e v e r i t y ,  
which i n  t u r n  r e s u l t e d  i n  l e s s  t r a f f i c  f a t a l i t i e s .  
The c o n t i n u a t i o n  of reduced speeds  and reduced f a t a l i t i e s  
dur ing  t h e  second h a l f  of 1974, d e s p i t e  a  r e t u r n  t o  normal t r a f f i c  
volumes and p a t t e r n s ,  shows t h a t  t h e  55 mph speed l i m i t  is 
e f f e c t i v e  i n  reduc ing  f a t a l i t i e s  when en fo rced .  
The l a r g e  r e d u c t i o n  i n  f a t a l  involvements  (-41%) on non- 
i n t e r s t a t e  q u a l i t y  highways, even w i t h  a  r e l a t i v e l y  s m a l l  
dec rease  i n  average  speeds  ( - 5  mph), l e a d s  t o  t h e  conc lus ion  
t h a t  speed limits even lower t han  55 mph on t h e s e  type  roads ,  
i f  s t r i c t l y  e n f o r c e d ,  would pay o f f  i n  even lower f a t a l i t i e s .  
The  r e l a t i v e l y  sma l l  r e d u c t i o n  i n  f a t a l  involvements (-20%) 
on I n t e r s t a t e - q u a l i t y  highways, even w i t h  a  r e l a t i v e l y  l a r g e  
dec rease  i n  average speeds  (- 10 mph) and wi th  average apeeds 
s t i l l  60 mph, p o i n t s  ou t  t h e  p o s s i b i l i t y  of a  n e t  g a i n  i n  l i v e s  
saved i n  a l lowing  speeds  t o  r i s e  s l i g h t l y  on t h e s e  t ype  highways, 
wh i l e  a l l o c a t i n g  a v a i l a b l e  p o l i c e  r e s o u r c e s  t o  s t r i c t  enforce-  
ment of  t h e  55 mph speed l i m i t  on n o n - I n t e r s t a t e - q u a l i t y  highways. 
The l a r g e  r e d u c t i o n  i n  f a t a l  a c c i d e n t  involvement ,  even 
wi th  a  r e l a t i v e l y  sma l l  dec rease  i n  average  v e h i c l e  speeds ,  on 
n o n - I n t e r s t a t e  q u a l i t y  roads  l e a d s  t o  t h e  conc lus ion  t h a t  an 
a c c e l e r a t i o n  of t h e  long term program of upgrading a l l  of Michigan's 
primary highway system toward I n t e r s t a t e  s t andards  would be of va lue .  
The sudden jump of d r i v e r s  aged 17-19 t o  a  new high 
f a t a l i t y  r a t e  ( u p  almost 50% i n  t h e  l a s t  ha l f  of 1974) toge ther  
w i t h  t h e i r  cont inuing d i sp ropo r t i ona t e  share  of speeding v i o l a t i o n s  
during t he  energy c r i s i s  (See Figure  8) s i g n a l s  a  need f o r  i m -  
proving d r i v e r  behavior w i th in  t h i s  age group by such d i r e c t  
a c t i v e  measures a s  warning l e t t e r s ,  d r i v e r  improvement s e s s i o n s ,  
cour t  admonitions, o r  s p e c i a l  reviews and examinations a t  l i c e n s e  
renewal time . 
Two types  of t r a f f i c  acc iden t  d a t a ,  c u r r e n t l y  not o f f i c i a l l y  
ga the red  i n  Michigan, would have been of va lue  i n  t h i s  s t udy ,  
and would be important i n  f u t u r e  ana lyses .  These a r e  (1 )  damage 
s c a l e  d a t a ,  such a s  the  TAD ( T r a f f i c  Accident Data) s e v e r i t y  
s c a l e  used by Texas and North Caro l ina ,  ( 2 )  a  cont inuing d r i v e r  
exposure survey t o  provide informat ion about d r i v i n g  p a t t e r n s  
w i t h i n  the  s t a t e  f o r  comparison w i t h  acc ident  d a t a .  The UD-10 
p o l i c e  accident  r epo r t  form could be modified t o  provide space 
f o r  e n t e r i n g  "Damage s c a l e  r a t i n g  number." Although t h e  Highway 
Department permanent t r a f f i c  r e co rde r s  do supply much exposure 
informat ion through veh i c l e  counts  and peak times, a d d i t i o n a l  
informat ion on d r i v e r  exposure c h a r a c t e r i s t i c s  ( e . g . ,  age,  s ex ,  
type  of veh i c l e  d r i ven ,  average yea r l y  and d a i l y  mileage,  e t c . )  
would he lp  t o  exp l a in  those  v a r i a t i o n s  i n  t h e  acc iden t  d a t a  which 
remain unce r t a in  i n  t h e  p resen t  a n a l y s i s  and would he lp  d e t e m f n e  t h e  
e f f e c t s  of  new s a f e t y  programs i n  another  energy c r i s i s .  Such 
a survey could be done randomly by personal  in terview a t  t h e  time 
of l i c e n s e  renewal o r  by mail  on a  pe r i od i c  schedule .  
RE COMMENDAT IONS 
1. In o rder  t o  a t t a i n  lower f a t a l i t y  r a t e s , c o n c e n t r a t e  
enforcement of t he  55 mph speed l i m i t  (o r  lower l i m i t s  where 
warranted) on those  U.S.  and S t a t e  rou t e s  of non- In te rs ta te  
q u a l i t y ,  even a t  t he  expense of a  s l i g h t  r i s e  i n  speeds on t h e  
I n t e r s t a t e  Highways. 
2 .  Accelera te  Michigan's long-range highway cons t ruc t ion  pro- 
gram f o r  upgrading a l l  primary and secondary road systems t o  
AASHTO s tandards .  
3 .  I n  o rder  t o  reduce t h e i r  d i sp ropor t i ona t e ly  high f a t a l i t y  
r a t e ,  take  p o s i t i v e  measures (warning l e t t e r s ,  d r i v e r  improvement 
courses ,  cour t  admonitions, s p e c i a l  reviews and examinations a t  
l i c e n s e  renewal t i m e ) ,  based on p e r t i n e n t  f ind ings  of t h i s  
r e p o r t ,  t o  develop more respons ib le  d r i v e r  a t t i t u d e s  among d r i v e r s  
i n  age group 17-19. 
4 .  Modify t he  Michigan UD-10 po l i ce  accident  r epo r t  form 
t o  include prov is ion  f o r  en t e r ing  veh ic le  damage s c a l e  da t a .  
5. Implement a  Michigan Driver Exposure Survey i n  order  
t o  have a  s o l i d  bas i s  f o r  measuring t he  e f f e c t s  of s a f e t y  r u l e s  
and programs and changes i n  economic condi t ions  on t r a f f i c  
p a t t e r n s  and d r i v e r  performance. 
Appendix  I  
Summaries  of O t h e r  S t u d i e s  R e l a t i v e  t o  t h e  
5 5  MPH Speed  L i m i t  
A .  " Impact  C o n s i d e r a t i o n s  o f  t h e  55 mph Speed L i m i t "  
Braddock ,  Dunn, and  McDonald, I n c .  S e p t .  27, 1 9 7 4 .  
T h i s  i n t e r i m  s t u d y  f i r s t  summar izes  t h e  g o v e r n m e n t a l  r a t i o n a l e  
a n d  a c t i o n s  w h i c h  l e d  t o  t h e  a d o p t i o n  o f  a  n a t i o n a l  55  mph s p e e d  
l i m i t  a n d  t h e n  e x a m i n e s  t h e  r e s u l t i n g  i m p a c t s  i n  t h e  a r e a  o f  
e c o n o m i c s ,  s a f e t y ,  and s o c i a l  b e h a v i o r .  Because  a  c o m p l e t e  a n d  
r e l i a b l e  d a t a  b a s e  was  l a c k i n g , m a n y  f i n d i n g s  and  c o n c l u s i o n s  a r e  
t e n t a t i v e .  
The s t u d y  c o n c l u d e s  t h a t  t h e  o r i g i n a l  p u r p o s e  o f  t h e  55 mph 
s p e e d  l i m i t ,  e n e r g y  c o n s e r v a t i o n ,  w a s  n o t  a c h i e v e d .  The i m p a c t  
on  t h e  t r u c k i n g  i n d u s t r y  was  n e g l i g i b l e .  The b u s i n g  i n d u s t r y  w a s  
f o r c e d  i n t o  r e v i s i n g  s c h e d u l e s ,  b u t  t h e r e  were no  s e r i o u s  d i s t o r t i o n s  
w i t h i n  t h e  i n d u s t r y  e v e n  t h o u g h  r i d e r s h i p  was  u p .  The r a i l  s y s t e m  
e x p e r i e n c e d  no s i g n i f i c a n t  up  t r e n d  i n  e i t h e r  f r e i g h t  o r  p a s s e n g e r  
s e r v i c e .  However, t h e r e  was  o n e  s i g n i f i c a n t  b y - p r o d u c t ,  a  30% 
t o  50% r e d u c t i o n  i n  t r a f f i c  f a t a l i t i e s  and  a c c i d e n t  s e v e r i t y  r e l a t i v e  
t o  1973 ,  s u b s t a n t i a t e d  i n  p a r t  by i n s u r a n c e  d a t a ,  which  seems t o  
h a v e  b e e n  d u e  t o  t h e  r e d u c e d  s p e e d .  
B. "Acc iden t  Changes  Under Energy Crisis, l 7  C a l i f o r n i a  
Highway P a t r o l ,  J u l y  1974 .  
T h i s  s t u d y  a t t e m p t s  t o  e x p l a i n  q u a n t i t a t i v e l y  t h e  u n p r e c e d e n t e d  
t r a f f i c  a c c i d e n t  d e c l i n e s  e x p e r i e n c e d  d u r i n g  t h e  f i r s t  t h r e e  months  
o f  1974 i n  C a l i f o r n i a .  I n  o r d e r  t o  r e a c h  m e a n i n g f u l  c o n c l u s i o n s  
i t  was  f o u n d  n e c e s s a r y  t o  u t i l i z e  a  number o f  a s s u m p t i o n s ,  some o f  
w h i c h  a r e  d e p e n d e n t  upon r e l a t i o n s h i p s  w h i c h  h a v e  n o t  b e e n  e x p l o r e d  
c o m p l e t e l y .  and  t h e r e f o r e  a r e  n o t  u n i v e r s a l l y  a c c e p t e d .  The s t u d y ?  
which was updated th rough June o f  1974, concluded t h a t  t h e  dec rease  
i n  f a t a l  a c c i d e n t s  could  be a t t r i b u t e d  t o  t h e  fo l lowing  f a c t o r s :  
Reduced t r a f f i c  volume (31 .1%) ,  55 mph speed l i m i t  ( 25 .6%) ,  speed 
d i s t r i b u t i o n  (9 .1%) ,  permanent d a y l i g h t  s a v i n g s  t ime (1 .1%) .  
A remaining 32.5% r e d u c t i o n  could  no t  be e x p l a i n e d .  By t h e  end 
of t h e  second q u a r t e r  i t  was observed  t h a t  t h e  impact of t h e  f o u r  
i d e n t i f i e d  f a c t o r s  was wear ing  o f f .  
C. " T r a f f i c  F a t a l i t i e s  and t h e  Energy Crisis," J . F .  Ca rpen te r ,  
GM Environmental  A c t i v i t i e s  S t a f f ,  Nov. 20 ,  1974. 
T h i s  s tudy  made a  time s e r i e s  a n a l y s i s  of t r a f f i c  a c c i d e n t  
f a t a l i t y  t r e n d s ,  comparing t h e  f i r s t  t h r e e  months of 1974 w i t h  
t h e  p r i o r  t h r e e  y e a r  p e r i o d s  and concluded t h a t  t h e  drop  i n  e a r l y  
1974 was not due t o  random v a r i a t i o n  nor  i n  consonance w i t h  t h e  
h i s t o r i c  t r e n d .  
Based on a c t u a l  d a t a  and assumpt ions  i t  was concluded t h a t  each 
of  t h e  fo l lowing  f a c t o r s ,  i f  a c t i n g  independen t ly ,  produced t h e  
i n d i c a t e d  r e d u c t i o n s  i n  f a t a l i t i e s .  
Reduced t r a f f i c  volume -6.2% 
S h i f t  from n i g h t  t o  day t r a v e l  -6.0% 
H i s t o r i c  t r e n d  drop  -3.6% 
S h i f t  from weekend t o  weekday 
t r a v e l  -1.3% 
S h i f t  from r u r a l  t o  urban t r a v e l  -0.2% 
S h i f t  t o  motorcyc le  and pedacyc le  
t r a v e l  +1.2% 
T o t a l  -16.1% 
However i t  was e s t i m a t e d  t h a t  t h e  above f a c t o r s  when a c t i n g  
s imu l t aneous ly  produced a n e t  -15.6% drop.  
The a c t u a l  r e d u c t i o n  was -24.4%. 
T h e r e f o r e  it was concluded t h a t  reduced speeds  i n  e a r l y  
1974 produced (24.4 - 15 .6 )  o r  -8.8% r e d u c t i o n  i n  f a t a l i t i e s .  
Sepa ra t e  a n a l y s i s  l e d  t o  t h e  conc lus ion  t h a t  most of t h i s  
r e d u c t i o n  i n  f a t a l i t i e s  ( -7 .3%)  occur red  i n  r u r a l  a r e a s .  I t  a l s o  
was noted t h a t  s t a t e s  which most v igo rous ly  en fo rced  t h e  55 mph 
l i m i t  a l s o  had t h e  most s e v e r e  g a s  s h o r t a g e s ,  and, h e n c e , a l s o  had 
t h e  most reduced t r a v e l  and most conse rva t ion  minded d r i v e r s .  
D. " E f f e c t s  of t h e  55 MPH Speed Limi t , "  American A s s o c i a t i o n  
of  S t a t e  Highway and T r a n s p o r t a t i o n  O f f i c i a l s ,  
Nov. 1974. 
T h i s  s tudy,  conducted by an AASHTO ad  hoc committee,  u t i l i z e d  
d a t a  on speeds ,  a c c i d e n t s ,  and v e h i c l e  m i l e s  of t r a v e l  c o l l e c t e d  
from 48 s t a t e s  and t h e  D i s t r i c t  of  Columbia, a s  well a s  a  v a r i e t y  
o f  o t h e r  i n fo rma t ion  and r e s e a r c h  f i n d i n g s ,  i n  o r d e r  t o  de te rmine  
t h e  e f f e c t s  of t h e  n a t i o n a l  55 rnph speed l i m i t  and t o  recommend 
an  AASHTO p o s i t i o n  on f u t u r e  speed limits. 
The s tudy  noted  t h a t  f o r  over  80 y e a r s , a s  c a r  d e s i g n  and 
road  des ign  has  improved, t h e r e  h a s  been a  cont inuous  i n c r e a s e  i n  
d r i v i n g  speeds  except  du r ing  t h e  WW I1 p e r i o d  of f u e l  and t i r e  
s h o r t a g e s .  A s  people  drove  f a s t e r ,  speed l i m i t s  were s e t  a t  t h e  
85th p e r c e n t i l e ,  t h a t  speed l i m i t  which most d r i v e r s  cons ide red  
r e a s o n a b l e  and s a f e ,  and which i n  p r a c t i c e  was found t o  be enforce-  
a b l e .  During t h e  same y e a r s ,  d e s p i t e  t h e  i n c r e a s e  i n  speeds ,  t h e r e  
h a s  been a  s m a l l  but s t e a d y  drop i n  U.S. motor v e h i c l e  f a t a l i t i e s  
p e r  100 m i l l i o n  v e h i c l e  m i l e s  d r i v e n  a s  t h e  v e h i c l e  p o p u l a t i o n  and 
v e h i c l e  m i l e s  d r i v e n  have i n c r e a s e d .  
From January 1 t o  June 3 0 ,  1974,both a s  a  r e s u l t  of governmental  
u rg ing  t o  s ave  f u e l  and t h e  n a t i o n a l  55 rnph speed l i m i t ,  t h e  
d r i v i n g  p u b l i c  g e n e r a l l y  reduced speeds  by about 10 mph, Observed 
r e d u c t i o n s  were about  e i g h t  t o  t e n  rnph on r u r a l  f reeways ,  f i v e  t o  
seven  rnph on conven t iona l  r u r a l  roads ,  and f i v e  t o  seven rnph on 
urban freeways.  Even though many d r i v e r s  exceeded t h e  55 rnph l i m k t ,  
more d r i v e r s  t h a n  p r e v i o u s l y  drove c l o s e r  t o  t h e  average  speed ,  
r e s u l t i n g  i n  speeds  being more uniform on any highway. 
During the  same period t he re  was a  23% drop nationwide i n  
t r a f f i c  f a t a l i t i e s  a s  compared t o  t he  same period i n  1973. T h i s  
drop was f a r  i n  excess of what could be expected from the  h i s t o r i c  
t r end ,  Most of the  drop was on r u r a l  roads,where h i s t o r i c a l l y  
speed has been assoc ia ted  w i t h  high f a t a l i t y  r a t e s , a s  compared t o  
urban areas,where congestion a t  slower speeds has been assoc ia ted  
w i t h  high accident  r a t e s .  
Also during t he  same six-month period veh ic le  miles driven 
were off 5% a s  compared t o  the  year before ,  whereas under normal 
condi t ions  they should have been up 5%. This drop i n  vehicle 
miles dr iven,  caused by f u e l  shor tages ,  Sunday gas s t a t i o n  c los ings ,  
and f u e l  p r i ce  increases  is c r ed i t ed  w i t h  5% of t h a t  23% drop in  
t r a f f i c  f a t a l i t i e s  a s  compared t o  t he  same period i n  t he  year 
before .  
Other f a c t o r s  which appear t o  have contr ibuted t o  the  reduction 
i n  f a t a l i t i e s  were more conservat ive  d r ive r  a t t i t u d e s ,  dayl ight  
savings time (minimal), a  small s h i f t  from nightt ime t o  daytime 
dr iv ing ,  a  s h i f t  from weekend t o  weekday dr iv ing ,  more use of 
s ea t  b e l t s  i n  newer model ca r s ,  b e t t e r  ca r  design,  t r a f f i c  s a f e t y  
programs, and t r a f f i c  law enforcement. By mid y e a r , a s  f u e l  became 
more a v a i l a b l e ,  however, veh ic le  miles dr iven increased,  tending t o  
negate the  drop i n  f a t a l i t i e s .  
However, the  major c ~ n c l u s i o n  of the  s t u d y  is  t h a t  over hal f  
the  reduction i n  f a t a l i t i e s  was due t o  reduced speeds and more uni- 
form speeds and t h a t  the  general  pub l ic  now i s  dr iv ing  a t  speeds 
which a r e  acceptable and highly des i r ab l e  from a  s a f e t y  s tandpoint .  
The study a l s o  concludes without documentation t h a t  reduced 
speeds saved approximately 3% or  3 b i l l i o n  ga l l ons  of f u e l  annually.  
The s t u d y  recommends t h a t  the  au thor i ty  and r e spons ib i l i t y  
f o r  s e t t i n g  speed l i m i t s  be re turned t o  t he  s t a t e s  w i t h  the  s t rong 
recommendation t h a t  t he  s t a t e  maximum speed l i m i t  be 55 mph except 
when engineering and t r a f f i c  s t u d i e s  p l u s  s t rong and compelling 
reasons i nd i ca t e  those s i t u a t i o n s  where i t  should be higher .  
Appendix I1 
Development of T r a f f i c  Volume Data 
A most complex ques t ion  r a i s e d  by t h e  study was whether t r a f f i c  
volume and t r a f f i c  p a t t e r n s  had changed s i g n i f i c a n t l y  during t h e  
two year per iod .  Had such f a c t o r s  a s  f u e l  sho r t ages ,  gas  s t a t i o n  
c lo s ings ,  e s c a l a t i n g  f u e l  p r i c e s ,  t h e  lower speed l i m i t ,  and new 
d r i v e r  a t t i t u d e s  caused d r i v e r s  t o  t ake  s h o r t e r ,  more d i r e c t  r o u t e s ,  
j o i n  c a r  pools ,  e l im ina t e  vacat ion t r i p s  t o  nor thern  r e c r e a t i o n  
a r e a s ,  cu t  down on shopping t r i p s  and Sunday d r i v e s ,  s t a y  c lo se  t o  
home, o r  j u s t  not d r ive  a t  a l l ?  Was t h e r e  an answer i n  t h e  a v a i l a b l e  
Michigan da ta?  
Analysis  of t h e  s t a t e  highway network and t r a f f i c  volume da t a  
fu rn i shed  by t h e  Michigan Department of S t a t e  Highways and t h e  C i t y  
of  Det ro i t  i nd i ca t ed  the  p o s s i b i l i t y  of ob ta in ing  some answers. 
T h i s  a n a l y s i s  a l s o  pointed out  t he  f e a s i b i l i t y  of confining- 
t h e  study t o  lower Michigan south of an East-West l i n e  running 
j u s t  below Grand Haven, Alma, and Bay C i t y .  T h i s  a r ea  con ta ins  
t he  broadest  c ross - sec t ion  of Michigan's economic and s o c i o l o g i c a l  
s t r a t a s ,  i ndus t ry ,  a g r i c u l t u r e ,  t r a n s p o r t a t i o n  system$, and 
urban and r u r a l  environments. Also t h e  n o ~ m e a s u r a b l e  changes i n  
1974 nor thern  t r a f f i c  p a t t e r n s  caused by t he  completion of t h e  1-75 
s e c t i o n  between West Branch and US-27 could be d i s regarded .  
Af t e r  a  d e t a i l e d  review of d a t a  c o l l e c t e d  by t he  Highway 
Department's permanent t r a f f i c  r eco rde r s  and t h e i r  l o c a t i o n s  i t  
was decided t o  s e l e c t  f o r  s tudy a  judgment sample of 12 s t a t i o n s  
t h a t  had e x i s t e d  i n  t h e  same p lace  during a l l  of 1973 and 1974 and 
where t h e r e  had been no s i g n i f i c a n t  changes i n  t h e  surrounding 
highway environment. Within t h i s  grouping i t  a l s o  was found 
pos s ib l e  t o  s e l e c t  four  s t a t i o n  l o c a t i o n s  i n  each of t h e  fol lowing 
highway c a t e g o r i e s :  I n t e r s t a t e  o r  l i m i t e d ~ c c e s s  highways, o t h e r  
US and Michigan s t a t e  highways, and county roads.  
The twelve l o c a t i o n s  chosen were:  
S t a t i o n  # 











Jordan Lake Road 
Niles-Buchanan Road 
Old US-23 
Type Roadway Loca l i ty  
* US;limited access  S t .  John 
1S ; l imi t ed  access  Grand Rapids 
IS ; l im i t ed  access  Birch Run 
IS ; l im i t ed  access  Jackson 
S  t a t e  highway Per r in ton  
Other US highway Por t  San i lac  
S t a t e  highway Capac 
Other US highway J o n e s v i l l e  
County Road I t haca  
County Road Lake Odessa 
County Road Buchanan 
County Road Brighton 
%is smal l  s e c t i o n  of US-27, whi le  not c l a s s i f i e d  
a s  l i m i t e d  access  by t h e  Dept. of Highways, connects  
t h e  two major s e c t i o n s  of N-S US-27,both of which 
a r e  l im i t ed  access ;  f o r  t he  purposes of t h i s  s tudy 
US-27 was considered l im i t ed  access  i n  i t s  e n t i r e t y .  
For each of t h e  above s t a t i o n s  the  Michigan Department of 
S t a t e  Highways fu rn i shed  the  magnetic t apes  which contained the  
a c t u a l  veh i c l e  counts by day of month, day of week, and hour of 
day f o r  t h e  per iod January 1, 1973 through December 31,  1974, 
This  d a t a  was t r a n s l a t e d  i n t o  a  HSRI computer program a f t e r  
augmentation of the  hourly t imes wi th  i l l umina t ion  l e v e l s  i n  terms 
of day l igh t  o r  darkness.  The hours of day l igh t  and darkness were 
determined from the  Naut ical  Almanac by hourly review of t he  two- 
0 
year per iod  f o r  42' N ,  La t i tude  and 85 W. Longitude, t h e  mean geo- 
g raphic  cen t e r  of t h e  study a r e a .  Correct ions  were made f o r  those  
days during each year when Daylight savings  Time was i n  e f f e c t .  
The t r a f f i c  volume da t a  now could be c o r r e l a t e d  w i t h  t r a f f i c  
acc iden t  and d r i v e r  exposure da t a  i n  o the r  computer programs. 
Appendix I11 
Adjusted t r a f f i c  counts f o r  es t imat ing  
volume change i n  Michigan 1973/74 
Table A shows t r a f f i c  count da t a  summed over four  s t a t i o n s  
f o r  each road type ,  In order  t o  e s t ima te  t he  t o t a l  volume change 
on Michigan highways over s e v e r a l  per iods  t he se  da t a  were weighted 
by f a c t o r s  of 1 ( f o r  i n t e r s t a t e ) ,  3 ( f o r  o the r  U.S. and s t a t e  
t r u n k l i n e s ) ,  and 10 ( f o r  County Roads and Local S t r e e t s ) .  Weighting 
f a c t o r s  were bes t  es t imates  of t h e  au thor .  
Table B d i sp l ays  t he  weighted counts and p re sen t s  t h e  per- 
centage change i n  t r a f f i c  es t imated from t h i s .  For t he  January- 
June 1974 per iod ,  t he  t o t a l  t r a f f i c  is  es t imated a s  being down 7% 
r e l a t i v e  t o  t he  same period of 1973. For t he  J u l y  t o  December 
1974 per iod ,  i t  i s  down about 3% w i t h  r espec t  t o  1973. And f o r  
t h e  whole year  1974, it i s  dovn 4.9% r e l a t i v e  t o  1973. 
These e s t ima te s  a r e  f a i r l y  cons i s t en t  with na t i ona l  e s t ima te s  
a s  g iven i n  t he  AASHTO r e p o r t .  
Table A :  Unweighted T r a f f i c  Counts, 12 S t a t i o n s  
1973 1973 1974 1974 
1st Half 2nd Half 1st Half 2nd Half 
In te r s ta te /L imi ted  
Access 33820 4 02 02 3 03 03 37428 
Other US/State 
Trunklines 6 56 1 7615 6062 7533 
County Roads/ 
Local S t r e e t s  5500 5809 543 4 5751 
Table B: Weighted Traffic Count 
1973 1973 1974 1974 
1st Half 2nd Half 1st Half 2nd Half 
Interstate/Limited 
Access 33820 4 02 02 3 03 03 37428 
Other US/State 
Trunklines 19683 17427 163 02 172 53 
County Roads/ 
Local Streets 55000 58090 54340 575 10 
Total (WTD) 108503 115719 100945 112191 
Estimated Total Change in Travel as Derived from above: 
1st half of 1974 vs. 1st half of 1973 -7% 
2nd half of 1974 vs. 2nd half of 1973 -3 % 
All of 1974 vs. all of 1973 -4.9% 


